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18 1899 = | 


TER £.C.—8 annum, P 
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india, Persia, &c.), 28s. 10d—Nzw Yonx: D, Van Nosrnanp, 28, Murray Street, and 27, Warren Surtees. 
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CENTRAL STATIONS 


| IN CAN DESCENT OR ARC LIGHTING 


ae ON Lt THE ALTERNATING OR DIRECT CURRENT SYSTEM. 


MAKERS ‘or TRE 


ALTERNATING AND DIRECT CURRENT. 


DYNAMOS, | 
BROCKIH-PELL PATENT ARC LAMP. : 


vt 


a MANUFACTURERS OF VULCANISED RUBBER CABLES AND BROOKSS PATENT UNDER | 
GROUND MAINS WITH LIQUID INSULATION 


| Patentess of the Fluid Insulator fom Owerhead Wires. 


CONTRACTORS FOR COMPLETE. CENTRAL ‘STATIONS 


The Metropolitan 4 Company, Limited. 


| the Hong-Kong Electric Company; Limited, including | 
‘Street Are Lighting and Pumping | | 


À 
| 
| 


JOHNSON PHI LLIPS, 


ENGINEERS AND ELECTRICIANS, 
14, UNION COURT, OLD BROAD STREET, ‘LONDON; Bc. | 
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SILVER MEDAL, INTERNATIONAL ELECTRIC EXHIBITION, 1882, 
| patétaatist Inventions Exhibition, 4984, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and. Wire, 
MANUFA | 
me Fancy Silk Covered and 
Flexible Wires for ‘we 

Suspending, 


"Contractors to RM. Postmaster-General she: the Railway, 


MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES. 
Glover's Patent Covered High-Conductivity Copper Wire for Aërial Lines. 


THOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE CABLES UP TO ONE HUNDRED WIRES, 


ARE 


Bridgewater Street Iron Works. } 
WORKS =| Salford Electric Wire Works. 
Springfield Lane Cable Works. J 


_LONDON: 10, _IATTON GARDEN, EC. 


_RENDERS 


To CONSUMERS. 


| VICTORIA ST. 
WROT T IRON 
OR STEEL. 


IGAS.STEAM. WATER, || 


| BOILER TUBES 
D AND FITTINGS. 
AQ. 


Zin, for ELEC 


-Tuse-works GREAT-BRIDGE. STAFFORDSHIRE 
| LONDON OFFICE:46, QUEEN VICTORIA Stéc. 
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om Patent Covered Gatta-Percha Wire for Leedingin, Tunnel, and 


Le 
| 
‘ 
| 
© 
| 
| i Hlectric Light Companiss. : p10 
ey «0: 
4 A 
@ 
> 
He 
a wane 4 + 
| 
À 
” 
| 
co 
Lig 
4 i} À 
i il 
| 
| 
4 | 
& IF 
| 
il 
| 
> } 
| 
i 3 it 
i} LL 
| | 
\ 
ma] 
il 
é Lx 
: 
- 
| | 
| 
4 | 
| | 
| 
| | | 
is 
| 4-4 | 
i 
| 
3 
| 


August 8, 4890] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. iv 


LIGHT ENGINES 
, RANSOMES, SIMS S & JEFFERIES, i 


Catalogues and Prices on application. 


LONDON, E.cC. 
(Late 161, Queen Victoria Street.) 


UNITED BESTOS 


FINE ASBESTOS PAPER, for D & orks, near London, am are 
OF THE ASBESTOS TRADE. ASBESTOS TUBES & Leads. Of the best possible d n. 
The ONLY COMPANY for protecting wood- “SALAMANDER” Brand. 


à ms Pp in the World owning ASBESTOS MILLBOARD STRIPS, for ditto.» , Depôts: NEWCASTLE-ON-TYNE, Quay Side: 
FINE ASBESTOS THREAD, for coveri — MANCHESTER, 31, Deansgate; LIVERIOUL, 
: and working rking Asbestos ASBESTOS COVERED WIRES. né … 47 and 49, South John Street; GLASGOW, 60, 


West Howard Street; CARDIFF, Mount Stuart 
Mines in both ITALY PATENT SALAMANDER LUBRICANT, for Dynamos, &c. Square: HRISTOL, Provident Rallding-, 


and CANADA. PACKING, NON-CONDUCTING COVERING for Boilers,&c. Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SIMLITE CO. 


CALEDONIA WORKS, HALIFAX. 


BEST REFINED THLEPHONH WIREH. 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. | 
SPECIALITY :-TELEGRAPH WIRE, TO ALL ‘SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for : 


Lightning Conductors, &c. COPPER WIRE, all sizes for covering. STRAND «WIRE ” = 
GALVANISED HARD STEEL STRAND for Mechanical Telephones, 


F. WIGGINS & SONS,” Yau) En LONDON, M | C A. 
MICA MERCHANTS, [ Telephone No. 2248, 
Manufacturers of Mica Goods for Philosophical and aids parpeees. | 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT 


NEW AND CHEAP | PATENT LAW. 


| PATENT C T OFFICE. | Wm. M. FOXCROFT 
ft, also F. Lucas), . 
LH. GARDNER, (Successor to the late W. Fosoro 
FLEET STREET. Telegraph and Telephone Case Manofacturer, 
oO WT © NN. 36, PEROIVAL STREET AND 9, SMITH STREET, 
i SUCCESSOB TO CLERKENWELL, LONDON, 


( Offices-PERCIVAL STREET). 


== 


fl Thirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Derterster; 
SY Inventions. Photometer, Telephone Cases, Battery Boxes, &e., &ce 
| Provisional Protection (9 months | | 

. 8184 


| ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 


BLECTRIGAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. CONTRACTORS TO HM. GOVERNMENT. 


Sole Agenis in. England Yor Sir William Thomson’ s Standard Electric 


Highest Award: Paris Exhibition 1889. ‘Only “Grand Prix” to any English Electrical Bahibit. 


Telegraph Address: * LON DON. Telephone No. 3852. 85°9 


BILLITER 


Contractors to Der Majesty's Government & Railway Companies 


| 
| 
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W. T. HENLEY'S TELEGRAPH: WORKS 


COMPANY, LIMITED. | 
| Ofices:—27, Martins Lane, Cannon Btreet, London ECO. ||. 


 TELAPHONS No. 1734 WORKS :- NORTH 


Wlanufactuesee of | | 

SUBMARINE CABLES, 
Patent Metallic Braiding, | A 

|| TELEPHONE CABLES. 


DYNAMO WIRE | 
Covered Wire, 


FLEXIBLE Corps, 
AND 


ELECTRIO LIGHT CABLES. 


THE GENERAL ELECTRIC 


POWER 


COMPANY, LIMITED. 


Malden Works, Kentish Town, LONDON, N.W. ; and at na NEW BROAD STREET, E.C. 


DYNAMOS & MOTORS | 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. Terms on applicativn 
at Platts Eyot, Hampton. 


ELECTRIC TRACTION 


LINES EQUIPPED AND CONTROLLED. 


The North Metropolitan Tramway Co.’s line = = = PL 
on the Barking Road now run by Electric “=< 
Cars supplied by this Company. Me 


BARFIMATTES AND FULL PARTICULARS ON APPLICATION. 


><. 


3867 


APP ELECTRICAL INSTRUMENT MAKER, dc, "LONDON. 


RESISTANCE COILS, 


IRON RESISTANCES, SPECIAL 
PATTERN. 


EXPERIMENTAL APPARATUS. 
MODE. S FOR PATENTS. 


INDUCTION GTION COILS. 
TRANSFORMERS. 
GALYANOMETERS. 
TEST INSTRUMENTS OF 
EVERY DESCRIPTION. 


DYNAMOS. ELECTRIC LAMPS, 
MOTORS. LABORATORIES FITTED, 
STORAGE CELLS. SURVEYING & ASTRONOMICAL 
SWITCHBOARDS, INSTRUMENTS. 
ELECTRIC LIGHT NAUTICAL INSTRUMENTS 
INSTALLATIONS. "MATHEMATICAL INSTRUMENTS. 


3762 
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ELECTRICAL ENGINEERING Co, 


: 4, VICTORIA. MANSIONS, WESTMINSTER. 


ALTERNATING CURRENTS. 


FOR DIRECT OR 


Prof. SILVANUS THOMPSON SAYS : er This is the Electrical Engineer s Lamp.” : 


LIMITED, 


66, VICTORIA STREET, LONDON, S.W. 


Works : 
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AND CO. 
DYNAMOS 
For Incandescent or Arc 
Light, 


HALIFAX, 


[August 8, (890. 


LIMITED. 


= 
= 
= 


| 
| 


Electro-P lating, 


Transmission of Power, 
&e. 


ii 


J. D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, SW. 


Complete System'of Concentric Wiring 
for Interiors Andrews’s Patent Joints, 
Switches, Fuses and Fittings. 
Trade Terms on application. 


Lists and 


& MOSELEY’S } 
PATENT 


POCKET ELECTROMETER, 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
Me Wireman’s Detector and 

==) Pole Indicator, as well 
as a thoroughly practical 
Volt and Ohmmeter, &c.- 
See “Electrician,” March 
44th, 1890. 


Post Free, 2s. 9ù 


(' trided to 5 amps., 5 volts, and 5 ohms, 
with a 5- standard ohm reststance coul ) 


3706 DIRECT FROM THE MAKER, 


Ww. MOSELEY, 82, Montpelier Rd., Peckbam, London 


ARTHOR B. GILL & Co., 


Glectric Light and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, 8.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
- with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS, 


Teley hone No. 4882. Telegraphic Address: “TORQUE.” 2949 


OARBONS. 
H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Telegraphic Address:—“CARBUN BARNSLEY.” 3098 


ELECTRIC WIRES 


Inaulated Wire and Cables 

of every description for 

Electrical Instruments, 

Dynamo Machinea, Electric 

Bella, Telephones, Electric 
Lighting. &c. &c. 


14a, Clerkenwell Green. London, E.C. 


1730 


STANHOPE C9 


MANUFACTURERS OF 


Ferme to The trade 


For 


[20 BUCKLERSB UR RY 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, &e., | 
ALSO FOR 


STRANDING AND MAKING CA ESL.ESS OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale nn Manchester. 


ELECTRIC SSLEPRONES, &. 


Guaranteed free trom Reti- 
able ard Cheapest on the Market. Prices 
fri m 148. each, + ubject to large Trade discount. 

Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, ard 
give greut sati-tuctiou. Stam pings to any 
at low prices forcash. Wrice Li-ts free, 

and special terins to Merchants and Shippers. 


BAUGHAN & CO., 


Manufacturing Electricians, 
CHARLBURY. 


3322 


mi CASE WORKS. 
5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDON, W.0. 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 


FOR 
TELEGRAPH, TELEPHONE, AUTOMATIC 
| | 
MAKERS OF 2968 


THE § SCHANSCHIEFF PORTABLE BATTERY ‘CASES. 


Augu 
= EE = = 
=. | 
Baa 4 — = = 
a ENGLAND 
|| 
521 
3 —— = = = = a | 
~ GUARANTEED FREE. | 
_NO MICROPHONE USED. 
) 
0. 
‘Thee 
(M 
— 
UNITED ELECTRIC WIRE Co, |: 
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FACTS! 


The Electrical Storage 
Co., Ltd., have erected, or are erecting, — 


THE 


STATION BATTERY, 


in connection with Central Stations, 


supplying 


000 LAM PS. 


eS These Batteries act as a reserve for the | 
above, or will run be) 


50. 000 LAM 


_ direct without machinery. — 


QUOTATIONS FREE. 


COMPANY, LIMITED. | 
MANSION HOUSE BUILDINGS, LONDON, E.C., 


Works:-NEW DOCK, LLANELLY. 


| Telegraphic Address : “ POROSITY,” LONDON. Telephone 1,663. 
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BEST WIRE 


TELEPHONE 


‘PHOSPHOR BRONZE 
 CASTI N @s, , 


Phosphor Bronze 
for Springs, Ropes, Screws, 
"Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 
Machinery 


Wire of Great Tensile Strength 


THE PHOSPHOR BRONZR C0, 


LIMITED, 


87, Sumner Street, Southwark, London, §.E. 


"BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND UE OF OUR PATENT RIGHTS. 


$116 


& madnetische Messinsteumerte 
| HARTMANN& BRAUN, BOCKENHEIM-FRANKFURT% 


Complete outfittings of Laboratories | 
with .Reading-Telescopes, reflecting Dead-heat Galvanometers, Tangent- 
Galvanometers, Electro-Dynamometers. Standard-Resistances, Rheostats, 
_ Sets of Resistance-Coils with bridge ete., as all other accessory instruments, 
Terrestrial-Magnetic Instruments, System Professor Kohiraugch. 


Optical Glasses, et Astronomical Instruments. 


For chantent purposes: Volt- and Ammeters. 
Electr. Pyrometers, showing up to 1000 and 1508 C., Syst. Prof. Braun, 


+ > Telethermometers, Telephonie Apparat. of proved systems and exactest exscution, 


Batteries and dununialecs of own construction, very useful for testing purposes. 
Pricelists with many illustrations free on application.  : 


WE GUARANTEE THE 66 HEDGEHOG E 
This Transformer to have 


A HIGHER EFFICIENCY TRANSFORMER. 


ANY CLOSEO-CIRCUIT Lans IN THE MARKET 


No Heat. Perfect Insulation. PRICES | Base, &c. 


Fireproof Cases Extra. 


and High Conductivity for Telephone 


* 12 
CONTINUQUS CURRENT WATT- HOUSE. | 100 | 4| 1218 0 | 500 | 20| 4 0 0 
IRON TESTED FOR THE TRADE. 


BROOM HALL WORKS, TEDDINGTON, ENGLAND. ax stam TO ORDEg 


Patent A> Patent Silicium cet 
| ° | 
| Bronze and Silicium Copper 
| PHOSPHOR BRONZE — 
= 
LA 
| & and Telegraph Lines & other ane 
| | Bat 
| SOLE PROPRIETORS Electrical purposes. 
he Ruitioh and (Malous Data Bat 
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|| 
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INDEX TO 


THE TELEGRAPHIC JOURNAL AnD ELECTRICAL REVIEW. = . ix 
DORMAN & SMITH, i 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 


but he repeated under other headings, Gal. per week Is charged for each additional 


Accumalators Page 
Drake & (turhamw .. 

Foreign & Colonial E.P. 
J. Stitf & Sons (Boxes only) Sup. 11 

Are Lamps. 

J.H. Holmes & Co.. … «= Sup. 11 
Johnson & Phillips és 
Planet Elec. ooo D 
J. & W. Roper 25 
Simplex... … Sup. 8 
Statter & Co. eee ese eee 15 

Asbestos.—B-1l’s Asbestos Co. 16, 
United Asbestos Co. ee 

Auctioneers and Valuers (Giese 
Wheatley Kirk, Price & Goulty Sup. 11 

Batteries. 

India-rubber, G.P. & Tel. Wks.Co. 20 
Johnson & Phillips 
Telegraph Mfg coe Sup. 2 

Battery Jars.—J. Bourne & Son... 13 
Price, Sons & Cu., eee eee eee 15 
J. Stiff & Sons... Sup. 11 

Bells. 

Genl. Elec. Co., Ld. (G. Binswanger. ) Sup. 10 
Sheppard, Allarton & Madeley ... 

Belting.—Webb & Son 

Boilers.— & — 
& Co. . Sup. 16 
Berly’s Electrical Directory Sup. 14 
Elec. Engineer’s Pocket Book ... 
Electric Light Fitting ... 

G. W.& Elec. Ltg. Co. Directory Sup. 14 

Cabinet wourk.—Eclipse Works ... 6 
W. M. Foxeroft eee eee eee 8 

Castings.—J & J. Hughes … .… 12 
Phosphor Bronze Un 
Chemicals.— Boor & Co. . 


Dynamos —Andrews & Preece Sup. 7 
H. Austin ... is. OUR, 7 
Bolling & Lowe  … Sup. 12 


Giilcher Electric Light & P. Co. 13 


Johnson & Phillips... _... : À 
Laurence, Scott & Co. 
C. Oppermann eas ose in 
C. A. Parsons & Co. Sup. 9 


J. & W. Roper 

Stanley & Davies ... see 20 

J. G. Statter & Co. eee 15 
Ebonite. 

. Harburg India Rubber Comb Cc. Sup.11 
D. Moseley & Sons... ose Sup. 15 
North British Rubber Co. sé. : DD 

Electrical Engineers and Contractors. 
Acme Electric Works... Sup. 1 
J. D. F. Andrews & Co. ... 

Andrews & Preece .. sa Sup. 7 
ADP pleton, Burbey & Williamson rn 18 
key, Emmott & Co., Ltd. ... 6 
R. Bolton & Co. 
Callender’s Bitumen Tel. ke. Co. . 
Charlesworth, Hall & Co. . Sup. 16 
Crompton & Co. .…, Gas) Sup. 20 
Drake & Gorham ... | 
Electrical Eng. Corporation 
Elliott Bros. 


‘8 
General Elec. P. & Traction Co. . : | 


W. T. Goolden & Co. cas Sup. 
India-rubber & Telegraph Works 80.20 
‘ Johnson & Phillips 
Laing, Wharton Down... 
Laurence, Scott & Co. ... 
Paterson & Cooper ne 
Rashleigh Phipps & Dawson .… 10 
C. A. Parsons & Co. sé 
Poole & White eee eee 


BOOK -ADYERTISGEMENTS APPEAR ON 


Electrical Engineers, &c.—Cont. vace 
eid B: os. eee eee eee eee 11 
Ernest Scott & Co. … | 
Ronald A. Scott... 
Sharp & Kent ove ose ‘is 
M. Holroyd Smith .. …… Sup. 20 
Swinburne & Co. ... 
Telegraph Mfg. Co. Bup...2 
Western Electric Company Sup. 20 


Westinghouse Electric Co. Fe | 

Woodhouse & Rawson United ... 11 
Electric Light. 

Brush Electrical Engineering Co. 10 


Bernstein Electric Lamp Co. 12 
India-Rubber,G. P.& Tel, Wks.Co. Bup. L 
Johnson & Phillips .. 
Laurence, Scott & Co. 


Thomson-Houston eee eee 
Electric Light Carbons. 
H. & F. Chamberlain 


Sup. 4 


Lacombe & Co. _ a... ooo Sup. 2 
Woodhouse & Rawson United ... 11 


Electric 


eee eee eee 9 


Faraday & Son … 10 
Genl. Elec.Co., Ld. (@. Binswanger.) Sup. 10 
Rashleigh Phipps & Dawson... 19 
B. Verity & Sons ode soa 28 
Walsall Electrical Co. 000 Sup. 6 


Engines for Electric Light. 
W. H. Bailey & Co. coe oan 14 
Browett, Lindley & Co. ... Sup. 3 
: Davey, Paxman & Co. eee eee 10 
Greenwood and Batley ... aie 
Marshall,Sons& Co. 15 


John Musgrave & Sons ao OUR, 3 
Priestman’s Oil Engine ... 
Ransomes, Sims & Jefferies eee 
tockport Gas ngine oe Sup. 8 
Willans & Robinson 
Engraving.—Gilkes_ ... Sup.: 12 
Fibre.—David Moseley & Sons Sup. 15 
Fire Insurance. 
Phoenix Fire Office en 
Economisers. 
E. Green & Son .... 
Glass Manufacturers. 


Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 10 
Incandercence Lamps. 
Brush Electrical Engineering Co. 10 
Sunbeam Lamp Co. Sup. 3 
Woodhouse & Rawson United 
india-Rubber. 
India Rubber, G. P .& Tel. Wks. Co. 20 
D. Moseley & Sons Sup. 15 
insulators, &c.—Bourne & Son... 13 
_ Price, Sons & Co. ... eee se: : 10 
Stiff & Sons... eo «Sup. 11 
Telegraph Mfg. Co. ove 
Labricants. 
W. H. Willcox & Co. ses 
Manafacturing Electricians. 
Dorman & Smith … .. à 


3 
9 
3 
2 
T. Gent & Co. see eee 
A. B. Gill & Co, see eee eee 6 
Hartmann & Braun 
International Electric Co. Sup. 7 
King, Mendham & Co. ... eee 
Laurence, Scott & Co.  … cae 19 
6 


Te ph En 


| Wire 


‘Sup. 1&1 


Page 14 


entry. 
—Cont. 
Nalder Bros. sive 9 
Orme Co eee eee 
Sup. 3 
H P 


Walsall Electrical Company Sup. 6 
Woodhouse & — : 
Sup. 16 


F. Wiggins & Sons 


Gülcher Electric Light & P. Co. 13 
Patent Agents. —H. Gardner eee 3 
Poles. 

Jobnson & Phillipe (Wood and Iron). 1 


Joseph Aird (Wrought Iron and Steel), 2 


eee 6 
Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10° P Appliances. 


Johnson & Phillips ove 


& Smith eee eee eee 9 
Genl. ioe, Co., Ld.(G. Binswanger.) Sup. 10 
W. Wood & Co. 


Porous Cells.—J. Stiff n° Sons Sup. 11 
Pulleys, Shafting. &. 
: de Braithwaite & Son eee eee 
Je J eee eee eee Sup. 12 


axby & Farmer eee eee 6 10 
Schanls and (lances, 

Electrical Standardising — Sup. 12 

Owen’s College 

School of Telegraphy 
Screws.— Davis & Timmins woe tas 18 
Switches. 

| 18 

Faraday 


Son és 10 
Genl. = Je Co., Ld (G. Binswanger.) Sup. 10 
The Paiste Switch... Sup. 3 
Walsall Electrical Co. Sup. 6 


Woodhouse & Rawson United 
ohnson & 


eee LL] 1 
Telegraph Mfg. ove 
Telephones. & Co. 
1. Tel. ae & M. Co. 8 
Stanhope ( 6 
Universal Co.. 
Tools.—Chas. Churchill & Co. 


Tubes.—Joseph Aird . 


Tur bines.—F. Nell eee + 
Volcanite (see Ebonite). 


Wire 
Fowler-Waring Cables Co. 
W. T. Glover & Co. 
W.T. Henley’s Tel Works Co. 
London Electric Wire Co. Sup. 
Midland Electric Wire Co. as 
Phillips Bros. eee eee se 39 
Rickard eee Ce. eee Bus 2 

+ eee ‘Up. 
United Wire Co... 6 
Woodhouse & Rawson United ... 11 


bm DO 


Timmins bee eee eee 18 


Ramsden, 

F. Smith & Co. i... 
Wire Covering | 

T, Barraclough & Co. 

Elliott … Sup. 16 

nl. El 10 

& G. Harris . 

Vigers Bros. 

Woodhouse & Rawson United 


OF SUPPLEMENT. 


Misceucangous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, ¥c., 40., appear on Sup. 11 (middle of paper.) 


CROMPTON & 0. LIMITED sr SUP. 20 


| — 

À 
Wd. | | ELECTRICAL ENGINEERS, 
: | | to | & À 
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FARADAY & SON'S 


ELECTRIC LIGHT FITTINGS. 
Edinburgh Exhibition—stat no. 87. 


8, BERNERS STREET, W. 
Works: 9 & 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade have again and in urged the ne esit of counbining the “ Lock” and “ Block” systems b ~— connection between the Tele h Tnstra- 


ments and Locking Levers, to effect “inter-dependent working. ‘bis great improvement, together with Supplemen Automatic Train Action, Te a redably 
accomplished and ronght into practical use on several lines y Messrs, SAXBY & FARMKH, under protection of various Patents granted or assigned to them. For 
Particulars, Plans, and Estimates, apply to 


. SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. ba 


Manufacturers of Ratiway Stgnuls, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical. 
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IN CANDESCENCE ‘LAMPS. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd. 


Electric Lighting Patents, for AUSTRALASIA, INDIA, the CAPE OF 
GOOD HOPE, and NATAL. aud that it is an infringement of the rights 
now secured by assignment to them to import, sell, manufacture. or use any 


INCANDESCENCE ELECTRIC LAMPS in those territories, except 
under their License. 


| All orders for Lamps tsndaé to be used in India, or in the above- 
mentioned colonies, must be referred to the BRUSH ELECTRICAL 


ENGINEERING CO, Ltd., 112, Belvedere Road, LAMBETH, S.E., 
from whom quotations and full information may be obtained on application. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON. . 


PHIPPS 


SHOW Rooms: 53, BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


| ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 
COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SU*PLIED. 


NEW PATENT CEILING ROSE, 
Approved = all the Fire Offices and Supply Companies, 1s. 1d. net. ‘The most Perfect Ceiling Rose in the market.” 


WORES: WELLS MEWS, W. 


hereby give notice that they have acquired the Edison, Lane-Fox, and other 


| a e 
| | 3 
| 
| “Yon 
| Proce 
The 
Meth 
The 
| | Some 
| Edin 
High 
Rens 
The 
Elec 
Revi 
| 
| 
| Line 
Elec 
| Not 
| | 
if 
du 
CO! 
the 
foi 
co 
gr 
th 
| P 
to 
he 
W 
t 
h 
b 
| 
h 
| eee à 
| 


“AUG 18 1890 
THE 30 RNAL AND 


HLEOTRICAL REVIEW. 


| Vow. XXVII. AUGUST 8, 1890. No. 663. 
CONTENTS: 
PAGE PAGE 
Proceedings of the Board of Trade sox FER we 145 City Notes, &c. :— 
The Edison Phonographic Toy ... 148 Anglo-American Telegraph Company aoe «+» 160 
Method of Synchronising Alternate Current Machines (illus. ) 148 London Railway Company we 
The International Exhibition of Mining and 149 North M bec Company 100 
etropolitan Tramways Company ... 
Some Defects in Physical Terminology... 149 Cuba Submarine Telegraph - sé vee 
High v. Low Tension  … eee. eee 150 | Share List of Electrical Companies * : oe ea 
Renard’s Voltaic Cell 3 151 | Magnetic Properties of Alloys of Nickel and Iron. ion aa 
The Kensington and Knightsbridge Electric Lightings Stations 152 Life and Efficiency of Arc Light Carbons x. ‘as … 164 
Electric Traction at Salzburg _... os 153 Proceedings of Societies :— | 
Reviews :—The Electrical Engineer’s Pocket-book ... 153 The Institution of Electrical Engineers a à ...… ‘165 
Galvanic Batteries, Accumulators and Thermo Batteries 154 | New Patents... sue van: AGE 
The Electric Light and the Lamps, Carbons Ilumi- | Abstracts of Published Specifications 
nating Bodies hitherto employed... __... 154 | Choosing.a Rubber Belt ... 172 
Lineff’s Electric Traction System .… 155 Correspondence :—Accurate Measurement of Low Resistance 172 
Trades’ Section — Chamber of Commerce | Secondary Battery Manipulation ... 
otes ive Prof. L 


e on — Path Experiments ...  .… 172 


2 


PROCEEDINGS OF THE BOARD 
OF TRADE. 


THE Board of Trade has issued a report respecting the | 


applications for orders and proceedings of the Board 
during the past year. There were 161 applications of 
which 45 were made by local authorities and 116 by 
companies or individuals, 23 relating wholly or in part to 


_ the County of London. The report states that a modified 


form of provisional order was made necessary, before the 
model form settled last year for the metropolis 


_ could be made applicable to districts outside the Metro- 


politan area. In accordance with the Acts all orders 
granted to companies have been with the full consent of 
the local authority for the district. When applications 
have been made by acompany and a local authority, the 
preference in accordance with the rules has been given 
to the application of the local- authority. A clause, 
however, has been inserted in the orders and licences 


which enables the local authority, if it thinks fit, to. 


transfer its powers to any given company, with the 
consent of the Board of Trade; 67 provisional orders 
have been granted, chiefly to electric light companies, 
but many have been refused on the ground of not 
receiving the consent of the local authority ; 12 licences 
have been granted to private persons, companies and 
local authorities. 

A question having arisen as to the interpretation to 


be placed upon the portion of the Schedule of the Elec- 


tric Lighting Act, 1882, defining local authorities in 
Scotland, the Board of Trade consulted the Scotch 
office, who were of opinion that in certain cases in 
which authorities in Scotland were authorised to supply 
gas, they were not the local authority for electric light- 
ing purposes in the capacity in which they supplied 
gas, and would not be able to utilise the gas rates for 
electric lighting purposes in the event of their obtain- 
ing powers to supply electrical energy. ; 

In the appendix to the report, the regulations are 
given for the protection of the public safety, also for the 
protection of the electric lines and works of the Post- 


master-General, but these are word for word the same 
as those published for the firet time in the REVIEW for 
August 30th of last year, and which formed the subject 
ofa leading article in the same issue. 


CAPITAL PUNISHMENT BY ELEC- 
TRICITY. 


UNDER date New York, August 4th, a Dalziel tele- 
gram read :—“ All America is greatly excited about the 
fate of the murderer, Kemmler, who, it is now believed, 
will be executed to-morrow night.” Probably all 
America is now more than satisfied; for after many 
months of alternate hope and despair, the poor wretch 
has been done to death. Our readers do not need re- 
minding of the various episodes in this terribly 
realistic drama, during a period which must have en- 
tailed upon the condemned man an amount of mental 
anguish such as no mortal ever before endured, neither 
need we dwell upon the combination of circumstances 
which led to the adoption of electrical execution in 
New York State as the means of capital punish- 
ment, All the incidents which have resulted in 
the first and, it may be, the last, despatch of criminals 
by this agency, have been chronicled jn our pages. _ 
For several days past the newspapers have published 
sensational paragraphs concerning the preparations for 
the prisoner’s end. His own bearing at the thoughts 
of his approaching fate was said to be that of a maniac, 
the tests of the death machinery were reported in terms 
of the most absurd nature, and the manner in which 
the culprit was to spend his last moments has been dis- 
cussed to the veriest detail in language calculated to 
shock the most hardened reveller in the horrible. 
These incidents are as nothing, however, compared 
with the doubtlessly grossly exaggerated and sickening 
reports of the execution itself; reports which, from 
their improbable nature, must be taken with a grain of 
salt until official accounts of the death stroke reach our 


shores. 
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Nevertheless, there is enough of truth in these highly 
coloured statements to send athrill of horror throughout 
the world. That a thrice-repeated application of the 
current was necessary before the spirit of the con- 
demned man left its earthly tenement, we do not for 
one moment believe, and with the numerous cases of 
accidental deaths from high-tension currents before us, 
we can scarcely think it credible that a carefully- 
planned scheme to deliberately kill should entail a 
lengthened period of suffering, when a chance contact 
has so often resulted in what has, to all intents and 
purposes, been instantaneous death ; indeed, we have 
hitherto tried our best to prevent fatalities from elec- 
tricity, and yet many lives have been unwittingly 
sacrificed. . Still, so far as can be gathered from 
the reporters, it would appear that both in prelimi- 
nary trials and at the final scene thejmachinery did 
not come up to expectation, and s far as it is 
possible to judge from the garbled versions given by 
the newspapers, we imagine that the engine was 
insufficient for its purpose. However this may be, we 
have to acknowledge the fact that although Kemmler 
is no more, his execution has been at once a bungle 
technically, and socially and politically a mistake. | 

However much we may wish to believe that NewYork, 
from humane desires, made electric execution the legal 
method of expiating one’s crimes, there is only too much 
reason to fear that it was introduced and promoted until 
it became law by those who had political and personal 
motives to serve ; humanity was ostensibly the plea, 
but the real reason is less fathomable, although perhaps 
not altogether beyond one’s depth. 

Even in the telegrams from America, on the day of 
execution, it is easy to perceive these conflicting in- 


terests at work, and, if we are not mistaken, a certain © 


section of the electrical industry is more or less 
involved. | 

As we have previously remarked, it is useless to 
comment upon the use or abuse of the electrical 
machinery until authentic details of its performance 
come to hand, but at the same time we feel that some 
sort of protest should be brought against the indis- 
criminate statements which have been scattered broad- 
cast throughout the land. If, as one of the electricians 
who was present says, “everyone in the room lost his 
head,” how much weight are we to attach to the ghastly 
descriptions of Kemmler’s contortions and apparently 
agonising sufferings? For our own part, we do not 
give credence to the statements that the first appli- 
cation of the current was ineffective, although, as 
the reports of those who were present are so conflict- 
ing, we shall probably never learn the exact truth of 
the matter. _ | 

Without expressing any sympathy with the murderer, 
who seems to have been of that type of man for whom no 
fate is too bad, it would seem that, as he had for more 
than a year been the subject for bandying scientific and 
legal argument throughout the different courts as to 
whether death by electricity was or was not “cruel, 
unusual, and unconstitutional,” it would have met the 
ends of justice if he had been kept to penal servitude 
for life. Whether the effect upon the American 


populace will be of a demoralising nature remains to 
be seen. The Standard thinks so, and: that it can 
hardly be over-estimated. On the other hand, if the 
new law stands, it may have a deterrent influence on 
crime, and, if this turns out to be the case, the first 
electrical execution may not have been carried out 
quite without some compensating benefit for the 
horrors which were attendant upon its enactment. But it 


_ cannot be denied that the whole affair partook too much 


of the nature of a show, and the conversation reported to 
have arisen between doctors, warder and criminal would 
seem laughable were it not that the fate of a human 
being was the subject of the melo-dramatic episode. 
Indeed, one can scarcely get rid of the feeling that in 
some respects we are simply reading a criticism of an 
execution scene in a new and thrilling stage play. The 
utter lack of solemnity throughout the whole of the 
proceedings, the numerous assemblage permitted to 
participate in the tragedy, and the clumsiness with 
which the fatal stroke seems to have been administered, _ 
all combine to make one ask whether all this theatrical 
display can really have been an incident of to-day. 
That such was the case is only too true, but let us, for 
humanity’s sake, hope that a like scene will never 
again figure in the theatre of life. = 
In the REVIEW for June 4th, 1889, we carefully con- 
sidered, from various standpoints, the question of execu- 
tion by electricity, and notwithstanding the impression 
which the bungling over Kemmler must have produced 
in the public mind, we do not think there is any need 
to modify anything we then said. We confessed that 
at first we were reluctant to entertain the idea of elec- 
trical means being adopted for the purpose. But this 
was mere sentimentality—selfish sentimentality ; and 
when we came to reason calmly, we could not perceive 
that we had more cause to object or complain than 
would the hydraulic engineer if death by drowning 
were proposed, or the cutlers of Sheffield, if the guillo- 
tine were to be brought into use in this country. The 


_trend of civilisation, moreover, being towards lessening 


rather than increasing the horrors of capital punish- 


_ ment, it behoved us to consider whether death by 


electricity could not be made immediate and sure, for 
the rope has not been infallible. We thought so, and 
again we assert our belief that in proper hands there need 
be no hitch and no fear of failure with the electric 
current. 


oi YESTERDAY’S leading article in the 
Electrical Executions, Standard concludes as follows:— 
“The demoralising effect which such a 

scandalous scene as that enacted yesterday must have 
upon a large portion of the population of New York, 


and, indeed, of the United States, can hardly be over- 


estimated. The publication of minute accounts of 
every detail of what took place made the thrice-repeated 


efforts to stamp the life out of Kemmler visible to the | 


whole nation, and fed the desire for sensationalism | 
already too largely pandered to in the New World. . 
The American public was yesterday thrilling with 
anxiety, not to hear that a brutal murderer had paid 
the penalty of his crimes, but to learn how long, and 
with what particular circumstances of horror, an 
alternating current is in destroying a human being. 
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The criminality of the man to be executed was not 


thought of. Kemmler was simply looked upon as a 
subject who might fairly be used for the great experi- 
ment. That the existence of this unwholesome and 
degrading sentiment shows any special depravity on 
the part of the New Yorkers we do not desire to assert 
fora moment. Electricity for the last few years has 
been the toy of the American people, and they have 
employed it for every conceivable purpose. At last 
some ingenious mechanist suggested that it should be 
used to get rid of criminals. The idea seems at once 
to have captivated the minds of the State Assembly, 


and they proceeded to adopt the suggestion. No . 


doubt they soon grew persuaded that they were 
acting in the interests of humanity, though, in 
truth, they were lending themselves to a popular 
craze, and were merely endeavouring to show that 
there was no end to the wonders of electricity. 
Such levity, had it been conscious, could only have been 
described as inhuman; as it is, we must condemn the 
lack of judgment which prevented the members of the 
two Houses realising that they were prostituting the 
sacred work of legislation to the vilest sensationalism. 
Had the infliction of the death sentence by hanging 
outraged public opinion by constant failures, and 
had it thus become necessary to devise some new 
method, it might have been possible to find an 
excuse for the action, of the Legislature. No 
such considerations, however, existed to influ- 
ence them. The law, as already remarked, was 
simply and solely the outcome of au electrical 
craze. When this was the origin of the Act, it could 
have no other effect but that of demoralising the whole 
tone of the community in regard to capital punish- 
ment. Even had the process worked well instead of 
badly, it must have tended to make people look upon 
executions as sensational exhibitions of the powers of 
modern science. As it is, it is impossible to be sure 
that torture of the most excruciating kind has not 
been added to the death penalty in New York. But 
will popular feeling in the States allow the recent 
alterations in the law to stand? We doubtit. The 
Americans are, we believe, not less humane than their 
kinsfolk on this side of the Atlantic, and the sickening 
spectacle of yesterday will kindle a feeling of horror 
and disgust which neither Congressmen nor Senators 
will be able to disregard.” 


i THE Financial News published an 
Traction for Elevated article on the 25th ult., entitled “ Elec- 
ne tricity as a motive power.” It was 
mainly based upon the experiments of Mr. Moss, of 
the Manhattan elevated railway of New York, and the 
results to the casual observer are calculated to lead him 
to the belief that electric traction is a fraud. It seems, 
however, that Mr. Moss must have got hold of some 
electrical plant belonging to a prehistoric age, as may 
be gathered from the following :—‘“ Leaving Thirtieth 
Street, for instance, up a gradient of about 1 in 60, the 
horse-power exerted by the driving engine indicated 
395, while at the same time but 7:6 horse-power, as 
indicated by a dynamometer, was being exerted to pull 
the train, showing less than 2 per cent. of the power of 
the engine transmitted to the train at that instant.” 
We would like to know what kind of conductors were 
used for conveying the current and the state of their 


_ insulation, but on these points we find nothing. The 


Financial News is not improving the chances of com- 


place. 


mercial men taking to electric traction by quoting 
figures which give one side of the matter only, but 
perhaps the policy of that journal lies in an opposite 
direction ; in any case another paper, the Railroad 
Gazette, shows, from Mr. Moss’s own figures, that pro- 
pulsion by electricity, instead of being four times as 
expensive as steam traction for the elevated railway, 
shows a decided economy. 


THUS runs the verdict of the jury 
which last Saturday met to consider 
the death of Private Sanford, who 
while watching a cricket match was killed by lightning, 
at the same time several companions also were severely 
injured. To say the least it is surprising that a body 
of men under the guidance of a coroner, who we 
presume to be an educated man, should return 
so anomalous a verdict. To appreciate a verdict of 
that character we must go back to the days when the 
ducking stool and fhe moot hall were time honoured 
institutions. Doubtless there would be many peculiar 


“ Death by the Visi- 
tation of God.” 


verdicts when the supernatural and mysterious 
- influenced the mind, but one would have thought 


that we, in the 19th century, knew a little better. 
As showing the logical conclusions of the jury, the 
conduct of a Doctor Trask, who restored animation in 
the injured men, was highly praised, and owing to 
his exertions one man who would have died was 
restored. We are afraid that the worthy doctor 
must have defeated the ends of Providence by his 
timely act. 


THE following extracts are from the 
opinions of three of the best American 
judges, and will probably suffice to 
define what constitutes a patentable invention, which 
is interesting to everybody :— | 3 


What Constitutes 
an Invention. 


An invention, in the sense of the patent law, means the finding 
out, the contriving, the creating, of something which did not exist 
and was not known before, and which can be made useful and 
advantageous in the pursuits of life, or which can add to the enjoy- 
ment of mankind. In other words, the thing patented must be 


new ; and it must be useful to an appreciable extent, though the’ 


measure of that usefulness is not material. Any degree of utility 
appreciable by a jury is sufficient, upon the question of utility, to 
sustain a patent. . . . . . Invention is the work of the brain, 
and not of the hand. If the conception is practically complete, 
the artizan who gives it reflex and embodiment in a machine is 
no more the inventor than the tools with which he works. Both 
are instruments in the hands of him who sets them in motion and 
prescribes the work to be done. Mere mechanical skill can never 


_ rise to the sphereof invention. The latter involves higher thought, 


and brings into activity a higher faculty. Their domains are dis- 


tinct. The line which separates them is sometimes difficult to 


trace; nevertheless, in the eye of the law, it subsists. The 
mechanic may greatly aid the inventor, but cannot usurp his 
aaa ea ‘The simplicity of an invention, so far as 
being an objection to it, may constitute its great excellence and 
value. Indeed, to produce a great result by very simple means, 
before unknown or unthought of, is not unfrequently the peculiar 
characteristic of the very highest class of minds. A subject 
matter to be patentable must require invention ; but it is not 
necessarily the result of long and painful study, or embodied alone 
in complex mechanism. A single flash of thought may reveal to 


the mind of the inventor the new idea, and a frail and simple con- | 
trivance may embody it. Some inventions are the result of long | 
and weary years of study and labour, pursued in the face of | 


abortive experiments, baffled attempts, and finally reached after : 
the severest struggles; while others are the fruit of a single happy ; 7 


thought. 
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THE EDISON PHONOGRAPHIC TOY. 


(A BANK HOLIDAY RHAPSODY.) 


FROM the giant mind of the mighty Edison has sprung 
the crowning boon and blessing to men and infants. 
Monday last week saw the lists open for subscriptions 
to the Edison Phonographic Toy and Automaton Com- 
pany, Limited, and Wednesday witnessed their close. 
In that time, if all went well, £300,000 of capital was 
paid in to Messrs. Brown, Jansen & Co., to the credit of 
the undertaking, of which £270,000 is to benefit the 
vendors and £30,000 the shareholders—perhaps? A 
military baronet holds the chair, with another soldier 
and three civilians as colleagues on the board, and there 
are fiveseveral firmsof brokersto the company. Brokers 
live on commissions ; commissions depend on transac- 
tions in shares, so it looks as if these were expected. 

If you want to bore a man or boy try to instruct him ; 
if you want his love, althongh temporarily, it may be, 
amuse him. For years we have done our best to instruct 
the public, and, accordingly, have not amassed a fortune. 
Oh! that we had earlier perceived the right path, 
become speaking dolls and sold ourselves for £270,000, 
_less commission to brokers. 

Perhaps the promoters would have done wisely to 
have rested their hopes ostensibly on the doll business, 
and not have referred in the prospectus to the utilitarian 
possibilities of the invention, unless they had proceeded 
further, and touched upon the more important uses 
which must infallibly follow. We are to have “ talking 
automata in bar rooms, restaurants, cigar shops, and 
show-rooms of all kinds, to call the attention of 
customers to particular articles.” Why stop. at this 
dull, prosaic view, when the vista into which even our 
dull mental vision can penetrate is so glorious? With 
what rapture must the Wizard of Menlo Park have 
peered into the future of the talking doll after a few 
years of development.. We can only suppose that his 
well-known modesty kept him from putting it all in 
the prospectus, or else the directors cut it out to save 
expense in printing and postage. 

The uses enumerated in the above quotation seem 
ill-chosen. Surely Messrs. Spiers and Pond understand 
human nature better than to supplant their pleasant 
young ladies by talking automata? There is a sym- 
pathetic electric current induced in sexes of opposite 
signs by nature herself, and the most modish robes and 
a three guinea head of real hair handing over the glass 
of bitter, and saying “tuppence please, thank you,” 
would fall stale, flat, and unprofitable upon the ear of 
the dude. Again, “ What is the next article ?” is irri- 
_ tating enough to the average male, but spoken by an 
automaton, possibly with an American twang, would 
raise his evil passions to such a pitch, that the said 
figure would be in a parlous state, if not actually 
demolished by the umbrella of the irate one ; in which 
case no enlightened jury would return a verdict other 
than justifiable dollicide. 

But think of that poor man who, having lost his wife, 
never slept again because he missed the curtain lecture. 
Had he but possessed a phonographic image, into the 
“body ” of which (price 12s.) the dear departed had 
once spoken the words of admonition, he could have 
laid it reverently on the pillow by his side, and let it 
off nightly at the appointed hour. The same old tale 
reiterated each bedtime would have been monotonous 
enough to send the most hardened insomniac soundly 
to sleep. | 

Not only will advertising media, but religion be ex- 
tended. The poor district which cannot afford an in- 
cumbent could go to “between £3 and £4” for a pho- 
nographic automatic parson. The lights of the Abbey 
and St. Paul’s, of the Tabernacle and the Temrle, can 
have an illimitable sphere of action, and let us hope a 
handsome honorarium, at per annum or per hour, for 
preaching all day and every day at phonographic 
bodies, which can be despatched by parcels post 
through the length and breadth of the land, ensuring 

eloquence and sound doctrine, and setting free to take 


their place in the battle of commercial life, alike the . 


high church curate and the young baptist minister, to 
the detriment of tennis, no doubt, but to the good of 
the community. 

Fancy an age of phonographic prima donnas in 
every village schoolroom, and the more than ever au- 


tomaton chairman reeling out well-considered speeches 


at annual meetings. Or say, Mr. Gladstone is indis- 
posed in consequence of an adverse vote, would his 
verbosity be diminished ? Not at all, Up stands his 
alter ego, and the exuberent phrases flow. An Irish 


‘member is sick ; his double takes his place with the - 


extra advantage that no calls to order would have any 
effect ; no Speaker could stop him unless the bauble 


were for once made useful to literally knock his argu- ~ 


ments to pieces. ee | 
That we do not spin this article out into many 


_ volumes is simply that our space is limited. It is a 
- misfortune that scientific commercial companies always 


choose the days between the issuing of the technical 
papers for the bringing forward of their prospectuses, 


and we are debarred from helping them by our praises 


in time to aid their subscriptions. All we can utter 
is: “ Too late, too late ; you cannot enter now.” 


METHOD OF SYNCHRONISING ALTERNATE 
CURRENT MACHINES.* 


IT has been the common practice to make the multiple 


connection of alternating current generators or motors 
after the impulses are observed to synchronise, various 
devices being used for determining the times of syn- 
chronism. In the method, which is the invention of 
E. W. Rice, jun., of Lynn, Mass., two or more alternate 
current dynamos or motors which are developing or 


running on circuits of approximately the same potential © 


difference, may be coupled in multiple at any time with- 
out any special preliminary observation. Ina few words, 
the invention consists in bringing the two machines 


METHOD oF SYNCHRONISING ALTERNATE CURRENT MACHINES. 


to synchronism by interposing a reactive coil in the 
armature circuit between the machines to be connected. 
In order that the operation of the method may be the 
more easily understood, it may be explained that the 
electrical activity displayed in this reactive coil de- 
pends upon the amount of current flowing through it. 
This amount in turn depends upon the difference in 
the phases of the currents passing to the coil. The 
effect of this action is to retard or accelerate one or the 
other of the machines until the phases of the impulses 


coalesce, because this is the condition of least resistance in 


the combined circuits. Referring to the diagram which 
illustrates the method, D is an alternating current 
dynamo, and D’ is another and similar dynamo or 
motor. These are connected, as shown, with a variable 
reactive coil, C. | 
Switch arms, A, are insulated, one from the other, 


_ but are connected through a smaller reactive coil, 8, C. 


These arms can be moved over the numbered contact 
plates, Assuming that the dynamo, D, is running, and 


* Western Electrician. 
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it is desired to divide its work with the machine, D’, or 
in case it is desired to throw on the machine, D’, as a 
motor, the method of procedure is as follows :—The 
arms, A, which, when the machine, D’, is idle, are sup- 
posed to be resting on the contact pieces, 1 and 2—that 
is, open circuited—are moved, so that the lower arm 
connects with the contact piece, 3. In this position the 
working circuit of the machine, D’, is closed with the 
circuit from the machine, D, through the reactive coil, 
©. This coil, with the lower arm in the position just 
mentioned, has all its wire in circuit, and is therefore 


developing its maximum counter electromotive force. . 


Now, by moving the levers from contacts to contacts, 
a current from one machine or the other is permitted 
to act gradually so as to accelerate or retard the ma- 
chines and bring the alternations into perfect syn- 
chronism before connection is made through the 
ordinary conductor of practically no resistance or re- 
action. If it is desired that one machine shall take a 
larger portion of the load than the other, the reactive 
coil, C, may be left in the circuit connecting the second 
machine. The function of the smaller reactive coil is 


to prevent sudden fluctuations of the current when the 


arms are moved over the contacts. 


THE INTERNATIONAL EXHIBITION OF 
MINING AND METALLURGY. 


LAST year a suggestion was brought forward that an 
exhibition should be held in London this summer for 
the purpose of demonstrating the great advances which 
have of Jate years taken place in mining and metal- 
lurgical practice. The idea, which was favourably 
received in different quarters, has culminated in the 
present exhibition which was opened at the Crystal 
Palace, on Monday last week, by Lord Thurlow. The 
exhibits are distributed throughout the galleries and 
the palace building, whilst the machinery in motion is 
erected in a special building built at the north end of 
the palace. Most of the Colonial Governments are 
officially represented, that of New South Wales, which 
occupies the south nave and a large portion of the 
galleries, having the largest and most interesting 
collection of different minerals. Many English and 
foreign mining companies show a number of mining 
and metallurgical exhibits. 

It was expected that several important electrical 
firms would be en evidence, but only a few are repre- 
sented. The Planet Electrical Engineering Company 
has a small installation for lighting the machinery 
hall. The plant comprises a Crompton continuous 
current dynamo, driven by belting from a Rigg rotary 


engine. The machinery hall is lighted by 20 Planet arc. 


lamps of 6 amperes, the lamps being arranged two in 
parallel, Mr. Lars Bristél shows several of his miners’ 
lamps having accumulator cells. The main feature of 
these is the fact that the glow lamp is covered by an exter- 
nal thick glass dome which, ifaccidentally broken, throws 
the lamp off its holder and interrupts the circuit. It is 
claimed that by this means the possbility of any explo- 
Sive gases being ignited is entirely removed. Messrs. 
J. Davis & Son, of All Saints’ Works, Derby, exhibit, 
among other articles, protector fittings for incandescent 
lamps, ceiling roses, ammeters, voltmeters, switches, 
electric blasting apparatus, &c. Various electric firing 
batteries, galvanometers, electric wires and electric 
mining appliances are to be found on the stand of the 
Cotton Powder Company, Limited, and similar appara- 
tus are also on view by Nobel’s Explosives Company, 
Limited. Messrs. Woodhouse and Rawson United, 
Limited, have an interesting collection of electric bells, 
batteries, lamps, &c. | 

Of engineering firms, Messrs. Davey, Paxman & Co. 
have the largest display. They show, among others, a 
40 H.P. horizontal engine and two horizontal boilers of 


40 H.P. This engine drives a line of countershafting 
from which the machinery in motion is mainly ope- 
rated. There are also on view an 8 H.P. compound 
portable engine, an 8 H.P. single cylinder portable 
engine, a 6 H.P. girder engine, an “ Essex” boiler, 
&c. Messrs. Dick, Kerr and Co. exhibit a Griffin 
gas engine. The only glass case in the Machinery Hall 
contains a display of some useful goods manufactured 
by Messrs. W. H. Willcox & Co., including their special 
make of wire-bound hose, such as is used for the 
delivery of petroleum from ships and by the Fire 
Brigade. Leather belting is shown in various forms, 
as well as a number of other articles in daily use in 
mining operations. | 

The exhibition will remain open until the middle of 


October. 


SOME DEFECTS IN PHYSICAL 
TERMINOLOGY. 


By Pror. A. E. DOLBEAR. 


WE abstract the following from the New York Ælec- | 


trical Engineer :—In the subject of electricity the lack 
of definitions in the terminology has led to a great deal 
of confused thought, but our actual knowledge of the 
character of electricity is much greater than many 


_ suppose it to be. Maxwell and others have asserted 


that whatever it may be it is not energy, while others, 
as represented by Preece in his late presidential address, 
assert that it is energy. Curiously enough Maxwell 
declares that it cannot be energy because electric 
energy is a product of electricity, E, into a current, C. 
Edlund and some others have thought electricity to 
be identical with the ether, while still others have 
imagined it to be a fluid, or two fluids, or some kind of 
matter with the fundamental property of matter— 
namely, mass, left out. It is not very difficult now to 
see how such varied conceptions arose. An electrified 


body affects the space about it, or, as we now say, it 


produces an electric field which is known to be a stress 


in the ether, and that implies a strain in the electrified 


body. It is also known that such stress is propagated 
in the ether with the common speed of ether waves— 


namely, 186,300 miles per second. The speed of this . 


movement has been measured by so many, and in so 
many ways, that there is no doubt about it, and since 
the experiments of Hertz there is no room for doubt as 
to the existence of the ether. 

What we now know is that states of stress in the 


ether are propagated at a definite rate in it, which rate 


depends not upon the source of the movement but upon 
the property of the ether to transmit movement ; 80, 
whether heat movements or electrical movements are 
antecedent makes no difference. We find no difference 
in perceiving the relation between the vibratory mole- 
cular motions and the resulting waves in the ether, but 
here is a precisely analogous case of electrified mole- 
cules and the ether propagating a motion, which 
implies, if anything, that molecular motion is the 
source of the ether displacements. One person will 
give chief attention to what is going on in the electrified 
matter, and another person to what is going on in the 
ether, and they come to different conclusions as to the 
nature of electricity, while a third person who notes 
their discrepant notions concludes that no one knows 
anything about it. What we call electricity originates 
in matter, and there is no evidence whatever that it ever 
originates apart from it. As Rowland has somewhere 
said : “ It begins in matter and ends in matter.” The 
conditions for its origination are differing and interfer- 
ing molecular motions, whether in a thermopile, a gal- 
vanic battery or a dynamo; the conditions for its 
transference are a continuous material conductor, for it 
cannot traverse a vacuum. The effect upon the ether 
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we call an inductive effect ; and just as in heat pheno- 
mena we have a transference and a transformation, so 
is there also in electrical, both a transference and a 
transformation, In heat phenomena, where matter is 
placed in the thermal field so that the ether undulations 
fall upon it, the matter is heated. Likewise, when 
matter is placed in an electric field the matter is electri- 
fied. The cases are exactly analogous, and one istherefore 
justified in making the terminology appropriate to the 
phenomena ; and whenever there has been a transfor- 
mation in the motion, another name ought to be adopted 
and not let the old one do double duty. If molecular 
motions of any kind be called electricity, then it is not 
proper to call any effects in the ether by that name. If 
the effects we study in the ether be called electricity, 
then do we need a name for what takes place in matter, 
for one is the effect of the other. 


If one adopts the doctrine of the conservation of 


energy, and also that the matter of the earth is practi- 
cally a constant quantity, it will lead him to conclude 
that all the varieties of energy are due to the various 
forms of motion that matter may have. If, also, one 
perceives that motion of any kind, at any place, implies 
antecedent motion, he will not feel the necessity for 
looking for hyperphysical explanations for any physical 
phenomena. For instance, when one sees the light and 
feels the heat from an electric arc lamp, knowing the 
nature of both the light and heat as being but particular 
forms of motion—one in matter, the other in the ether 
—he could logically look for nothing but some kind of 
motion that had been transformed to produce such 
effects. It is entirely immaterial what the character of 
the motions may be that produce electrical effects— 
that may remain to be determined by experiment—just 
as in the case of heat after the work of Sir Humphrey 
Davy and Count Rumford, it was then settled what the 
nature of heat. was—namely, a molecular motion of 
some sort and not an entity. It is only within a few 
years that the character of the motion has been de- 
termined. In like manner we may say that we know 
what the nature of electricity is—that it is also 
molecular motion of some sort to be experimentally 
determined. 3 

There are numerous reasons for thinking it to be a 
rotation as distinguished from a vibration. One of 
the chief of these comes from a study of electro- 
magnetic effects in the ether. It is generally agreed 
that this magnetic effect in the ether is of the 
nature of a whirl, or rotation, and in numerous 
treatises these whirls are pictured, but I do not 
remember to have noted that anyone has pointed out 
that a whirl in the ether implies a rotation of a mole- 
cule, for a simple reason that an undulation in the ether 
implies a vibration of the molecule. To me this appears 
to be necessary, but whether the motion be that or some 
more complex kind does not so much matter—it will be 
discovered in time. 

There is one more important matter I want to allude 
to, and that is the expression first used by Maxwell, 
namely, “ Light as an electro-magnetic phenomenon.” 
Waiving forthe time the criticism that light, being a 
physiological phenomenon, is therefore entirely in- 
appropriate here, there still remains this fact that the 
ether waves from heated bodies move in straight lines, 
and unless deflected by the reflections and refractions 
of matter, will continue indefinitely on in the same 
straight line, making the field of a heated body as exten- 
sive as the universe ; while the field of an electrified 
body depends upon the proximity of masses of matter, 
and practically is always limited in extent, and the 
observed lines are always curved. So if the two kinds 
of waves were really parts of the same movement, what 
is called a ray of light would seldom or never be found 
to move in a straight line for.any considerable dis- 
tance. If, on the other hand, the wave that origi- 
nates in a vibration continues in a straight line 
only so long as it moves in homogeneous ether, 
and has its place of vibration changed by passing 
through a space of ether that has been electrically 
warped, a8 we experimentally discover to be the case, 
it would seem to follow that the two kinds of motion 


in the ether are fundamentally unlike. Either can 
exist without the other, and therefore they ought not 
to be called by the same name, 


EDINBURGH EXHIBITION. 


(Continued from page 126.) 


No. 162.—The Electric Engineering Corporation, © 


Limited.—This exhibit includes a Statter-Brunton con- 
stant current dynamo as supplied for driving the tram- 
ways in the Via Flaminia at Rome, This machine is fitted 
with Statter and Brunton’s patent automatic regulator 
and maintains a constant current of 30 ampéres with a 
maximum E.M.F. of 750 volts at 750 revolutions. The 
machine is shown at Edinburgh driving three motors 
in series. These motors are placed on the stand. One 
of them drivesa D.D. compound wound dynamo having 
an E.M.F. of 60 volts and a maximum current of 75 


_ amperes at 1,300 revolutions. This machine is used to 


light the stand. Another of the motors is run 
light. They are fitted with constant current regulators 
which maintain an absolutely constant speed from full 
load to no load. A third motor is combined with a 
hoist and illustrates the adaptability of the constant 
current system for transmission of power for such 


_ purposes. The hoist may be started, stopped and regu- 


lated with extreme nicety. The system is fully pro- 
tected by patent. The exhibit also includes a high 
speed engine with automatic governor acting directly 
upon the cut-out. This engine has single cylinders, 
since the available boiler space at the exhibition is low, 
An Atkinson 2 H.P. nominal gas engine is shown com- 
bined with a D.C. dynamo. This is used to drive arc 
lights in parallel the lamps employed being the Statter 
patent arc lamp. 

The Corporation also exhibits a 20 inch projector 


fitted with patent diverging gear. The projector is — 
_ made in brass and gun metal and complies with 


Admiralty specification. For the Executive Council 
it has equipped the electrical tramway running 
from the Caledonian Station to the Exhibition. Each 
car is driven by à 15 H.P. motor, the driving power 
being derived from two 30 unit Statter dynamos. | 

The telpher line exhibited by this corporation at the 
exhibition is + mile in length and travels over undula- 
ting ground, the highest point being 30 feet from the 
ground, and the lowest 15 feet. ‘There are two 
trains, each consisting of a locomotive and four cars. 
The speed maintained is 5 to 6 miles an hour and 
the trains are prevented from any possibility of 
collision by the employment of a dead section in the 


conductor. The current is derived from the D.M, dy- 


namo exhibited at the stand. 


HIGH VERSUS LOW-TENSION. 


THE report of the Electricity Committee for the St. 
Pancras electric lighting, to which we briefly re- 
ferred in our last issue, is, in several respects, instruc- 
tive reading, and from the fact that the recommenda- 
tions contained therein emanate from so high an 
authority as Dr. Hopkinson, it is of considerable value. 
But although there is every reason to regard the report 
as being founded upon a sound basis, it cannot be un- 
reservedly accepted, in the absence of information 
showing how the recommendations are arrived at. Dr. 


Hopkinson, in reporting upon the schemes proposed by 
Prof. Robinson and Mr. Gordon, the one being for a 
continuous current 200-volt system, using three wires, 
and the other (that of Mr. Gordon) a 1,000-volt alter- 


nating system, states :— If the distance to which the 
bulk of the supply is to be transmitted is about one 
mile, the two systems are about equal in cost ; if it ex- 


ceed a mile the alternating current at 1,000 volts is 
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cheaper than the continuous current at 200 volts, for 
less distances the continuous current is cheaper.” As 
in the case of St. Pancras, the bulk of the work lies at 
much less distance than a mile from the station, the 
200 volts system is recommended as being the more 
economical. There is, we think, a fairly general con- 
sensus of opinion as to the commercial advantage of a 
low-tension system for short distances, and therefore, 
_ as we stated, we may accept the recommendation as 
being sound. Still more interesting would it 
have been, however, if we could have had Mr. 
Gordon’s explanations for his advocacy of a high- 
tension alternating transformer system, a system in 
which accumulators cannot be used, and in which 
the transmission of motive power is practically (at pre- 
sent, at least), impracticable. This latter point—the 
transmission of power—may not, however, be one of 
any great importance, unless it can be shown that there 
is, or is likely to be, any large demand in the district 
for the supply of motive force. | 

The reference in the report to Major Cardew’s 
opinions on the advantages and disadvantages of the 
high-pressure transformer system, as used by the 
Chelsea Company, do not appear to be of any material 
value, as these opinions really do not compare the 
advantages and disadvantages of the high and low- 
pressure systems, they simply state what the high- 
pressure system will do, and not what the low-pressure 
. system will not do; much of what is said applies 
_ equally to the two systems, as, for example, when it is 
stated that “It is also a simple system to work, and 
the dynamos are simple, and can be made in easily 
replaceable parts.” 

Messrs. Latimer Clark, Muirhead & Co. express the 
opinion—“ we are certain that low-pressure continuous 
current system will be found the most economical, 
satisfactory, and enduring ”—and they adduce certain 
reasons for their belief; these, however, are, we 
think, no reasons at all; they say that certain good 
results have been obtained from the low-pressure 
system, and give figures in support of their assertion, 
but with reference to the high pressure they say we are 
not aware that any alternating, high-pressure, or trans- 


former system, could show anything like the same | 


economy ;” if they cannot prove that the high-pressure 
system is not economical they cannot be competent to 
express an opinion on the relative merits of the two. 


From the point of view of cost only the low-tension 


system, as recommended against Mr. Gordon’s scheme, 
shows a considerable difference, a difference which 
the report states “ placed the scheme (Mr. Gordon’s) 
quite outside the favourable consideration of your 
committee.” 


RENARD’S VOLTAIC CELL. | 


THIS cell, the invention of Commandant Renard, 
will, it is claimed, give a considerable amount of energy 
in a very short space of time, or it will yield the same 
total amount of energy, gradually decreasing, with a 
duration of discharge proportionately increasing. The 
arrangement is of the bichromate of potash type, and 
its novelty consists in : | 

(a) The substitution of hydrochloric acid for some 
of the sulphuric acid. | 

(6) The suppression of the alkaline base, the bichro- 
mate being replaced by chromic acid. 


Each cell consists of an elongated tube made either : 


of glass or ebonite. The positive electrode is furnished 
by a very fine platinised silver tube (a carbon electrode 
is found to be unsuitable), and the negative electrode 
is a thin rod or wire of zinc. ; 
The liquid used in this cell is composed of a mixture 
e two liquids, A and B, each of which is itself a mix- 
ure. 
(A) consists of chromic acid and water, 0°530 of acid 
to 0°770 litre of water. aie 


— 
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(B) consists of a mixture, in variable proportions, of 
hydrochloric acid and sulphuric acid. 

If commercial hydrochloric acid be employed, it 
must be brought to a certain strength (18° Beaumé) by 
the addition of a little water. The requisite strength 
of sulphuric acid is obtained by mixing 0‘450 kg. of 
acid at 66° with 0°800 litre of water, and the result 
should show 290° Beaumé. 

The symbol, B, may be conveniently used in order to 
indicate the strength of the liquid, B, in percentage of 
sulphuric acid, thus B,, indicates that the liquid con- 
tains 20 per cent. of the acid. | 

It is stated that the total electric capacity of the cell 
does not vary or behave in any erratic way, and that 
many experiments show that the available energy per 
second is practically quintuple of that which can be 
obtained with the same apparatus charged with the 
bichromate of potash and sulphuric acid liquid of the 
ordinary bichromate battery. 

The following are figures given by Renard in support 
of these contentions :— 


Strength of the liquid. Maximum current. 


Mixture of liquid A with By ............ 8:50 ampéres. 
| 29 Boo 7°40 99 

” ” Bao 6°80. 99 

” Boo 5°20 99 

” ” ss By 3°50 


employed in liquid B, but the effect of the use of this 
salt is to reduce the total available energy per l.tre of 


liquid. 


The best proportion in which to employ the con- 
stituents of the liquid is shown by the following 
table :— 


à 


Joules obtained. 
expt. liquid. liquid. 
1 | 44,900 | 200,000 | 1700 40 gr 
2 | 48,000 | 215,000 | 17600 GG... 80 gr 
62200 | 29000 | 18500 80 gr 
4 56900 | 253,000 | 107,000 100 ge 
5 53000 | 250000 | 184000 || 180 
| 46100 | 205,000 | 14,000 200 ge 


The liquid employed in No. 4 experiment should be 
the best for general use, for it gives 253,000 joules per 
litre. This liquid, however, has the inconvenience of 
being a little viscous, and of sticking to the surface of 
the zinc—effects which conspire together to produce a 
diminution of energy which is quite appreciable. In 
actual practice the liquid which is found to be most 
suitable is that used in experiment No. 2. | 

It is unnecessary to amalgamate the thin zinc rod or 
wire which forms the negative electrode. By reducing 
the diameter of this electrode, the density of the elec- 
tricity at its surface is increased, and at the same time 
the consumption of the metal per second and per unit 
of surface is reduced. 

The great activity of these cells necessitates the pro- 
vision of a considerable cooling surface, for there «is 
a large amount of heat generated ; this fact has deter- 
mined the adoption of the tubular form of cell. 


Electric Light at Fareham.—The introduction of the 
electric light into Fareham is likely to be attended with 
some difficulties. A memorial signed by 50 inhabitants 
was presented to the Local Board on Friday last against 
the erection of electric lighting poles, on the ground 
that they would disfigure the town. It appearing, 
however, that an action at law was already pending in 
reference to the matter, the Board decided to await 
the issue of events, 


Instead of ne acid, sulphate of soda may be 
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THE KENSINGTON AND KNIGHTSBRIDGE 
ELECTRIC LIGHTING STATIONS. 


THE district over which the Kensington and Knights- 
bridge Electric Lighting Company has the right to 
supply electrical energy extends from Kensington High 
Street on the west to Albert Gate on the east, and from 
Hyde Park and Kensington Gardens on the north to 
the line of the Metropolitan Railway on thesouth. The 
original supply station erected by the company at Ken- 
sington Court commenced work in 1887, and has been 
continuously in operation since that time. It has been 
fitted with machinery capable of supplying between 
20,000 and 30,000 lamps, and a second station at Chapel 
Place, Knightsbridge, has been constructed, which is 
able to supply another 20,000. The mains of the 
company have been laid in most of the principal streets 
of the district, and exceed 10 miles in length ; they are 
all underground, and consist of concrete culverts made 
in the footways, having openings with removable covers 
opposite every second house. The conductors are bare 
copper strips resting on insulators, and the engineers 
claim that all future necessity for disturbing the surface 
has thus been avoided. ‘ 

The system employed is the low pressure continuous 
‘ current, assisted by accumulators to form a reserve of 
power and as a means of keeping the supply of current 
absolutely constant, and avoiding the chances of a 
breakdown. During the three years and a half the 
company has been in existence only one failure of the 
light has taken place, which occurred soon after 
starting. The working of this station, it is believed, is 
more economical than any other central station either 
in England or abroad; but, unfortunately, not being 
furnished with exact figures or data, we are not ina 
_ position to verify this statement. 

The customers have paid for their electricity by 
meter record, and they appear to have been satisfied 
with the system of méasurement. 7 

The following particulars were issued by the com- 
pany, and show the present condition of their system :— 


. Number of lamps ... 

Mains laid in miles sé 103 

Horse-power eee eee eee eee 750 


The amount of power can be easily increased to 
2,000 H.P., sufficient to supply a total output of 100,000 
lamps, which is considered to be the full amount 
required for the district. 

On entering the station at Kensington Court while 


the plant is running, it cannot but be favourably noticed © 


that the moving machinery is working in comparative 
quietude, and that the absence of noise and clatter is 
in marked contrast to the din prevailing at several other 
stations we have seen. The engines being coupled 
direct on to the dynamos, there is a corresponding gain 
in compactness and economy of floor space over 
machinery driven by long ropes or belts. 

‘The buildings comprise a main shed, whose floor is 
some feet below the level of the street, in which are 
erected the boilers, engines, and electrical apparatus, 
accumulator galleries on an upper floor, as well as on 
pe ground floor, together with sundry store-rooms and 
offices. 

There is ample floor space for a further and large ex- 
tension of plant, should the requirements of future 
demands necessitate providing for an increased supply. 
The company, however, considers that the present 
equipment will suffice for the coming winter, and that 
unless an unexpected demand arises to strain the limits 
of the effective output of the machinery, no heavy 
alterations to this station will be requisite for some time 
to come, nor to the other station in Chapel Place. | 

Each engine and dynamo is fixed to a common bed- 
plate. The engines are of the Willan’s type, and are 
provided with fly-wheels to ensure greater steadiness in 
driving the dynamos, which, as before mentioned, are 
coupled direct. The Kensington Court station is 
equipped with four engines of 200 H.P., driving the 
same number of large Crompton dynamos, furnishing 


currents at 200 volts pressure, suitable for the three- 


wire system (on which principle the whole of the. 


circuits will eventually be worked), and also three 
smaller engines of 80 H.P., each driving a single magnet 
upright Crompton dynamo. The steam power is 


developed by three sets of boilers of 250 H.P. capacity, 


constructed by the Babcock and Willcox Company. 
Massive leads are taken from the dynamos to switch- 

boards erected in a small gallery specially set apart for 

the purpose, and by means of these every manipulation 


connected with charging, coupling, and other regula- | 
tion of the currents is performed. The entire board 


has been designed in a thoroughly workmanlike 
manner, the mechanical engineer showing himself as 
prominent in the construction of the details as the 
electrician does: in those points where his special 
knowledge is necessary. Instance the switch used for 
adjusting the number of accumulator cells for general 
regulation—the lever employed for working this switch 
has much of the character of those that are fixed in the 


signal boxes on railways for controlling the signals and 


points, and is of sufficient strength to withstand any wear 
and tear or rough usage that it will be likely to meet 
with. The electrical contacts present large surfaces, 
and much care and forethought has been exercised in 
ensuring good contacts between the parts when they are 
intended to operate. : | 

In order to prevent, as far as possible, the loss be- 
tween the terminals of the secondary batteries, the 
copper leads to the switchboard have a heavy section 
in the form of an H girder, which gives a very rigid 
conductor of ship-shape appearance. 


There are several sets of accumulators, and of these 


two are placed in a stable at some distance from the 
charging station to assist in maintaining an even 
potential throughout the mains. A set is au aggrega- 
tion of 56 separate cells of the Howell type arranged 
in series. Each cell of the battery contains 61 plates, 
and their dimensions are 84 inches square by } of an 


inch in thickness. The receptacle in which these 61 


plates are placed is of lead with burned joints, and 
considerable attention has been paid to secure good 
insulation for the battery ; each cell stands upon a 


plank painted with acid-proof pigment, and this is again | 


insulated from the main frame by glass insulators. 
All timber in the supporting frame is painted with the 
above acid-proof application ; while, not to neglect any 
means for preventing leakage, the contractors have 
paved the floor of the accumulator room with a special 
compound of bitumen and slate dust, a composition 


not only acid-proof but possessing good insulating 


qualities. 

The normal output of the accumulators, or what may 
be better called the average discharge per hour, is 250 
amperes, and the maximum allowed under contracts 
which must not be exceeded is 500 amperes. It would 
only be on an emergency that they would be discharged 
at the latter rate. | 

Aron meters are in use for measuring the current 


supplied from the stations, and the officials employed 


there speak very highly of their accurate performance 
in registering the precise amount of current consumed 
within a limit of error, so it is said, of less than a half 
per cent. : 

The Crompton system of underground mains, in use 
throughout the district, has been in successful operation 
for some years. The conductors are bare copper, sup- 
ported on glass insulators in concrete culverts, under 
the footways. The conductors are composed of copper 
strip, one inch wide by a quarter of an inch thick; in 


. some cases two or more strips are superimposed, sup- — 


ported at intervals in the culverts on glass insulators, 
which are arranged in sets, each set placed under a sur- 
face box having a removable cover, so that the insula- 
tors can be examined or replaced, or connections made 
to adjoining houses without disturbing the surface of 
the footway or roadway. These copper strips are 
strained tight, and held up by arrangements which can 
only be properly described and shown with the help of 
drawings. Such straining or fixing apparatus must be 
employed on straight runs, at certain intervals, depend- 
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where the conductors deviate considerably from the 
straight line. 

As the company, represented by the secretary and 
the contractors and their assistants, have been unsparing 
in their pains to render the installation of the electric 
light in their district as big a success as possible, it is 
to be hoped that the public, who occupy the houses 
along the route of the company’s mains, will avail 
_ themselves to a large extent of the facilities thrown in 
their way, and use the electric current in such quantity 
as will suffice to somewhat recoup the Kensington and 
Knightsbridge Company for the heavy outlay to which 
it has been put in starting its system. 


ELECTRIC TRACTION AT SALZBURG. 


[FROM A CORRESPONDENT. | 


A VERY interesting electrical tram line for the con- 
veyance of passengers will be opened in a few days at 
Salzburg for public traffic. pe 

To an almost perpendicular declivity of the Rénch- 
berg there is affixed a cable line, worked by electricity, 
with an exactly vertical track of the cars. 


extensive arrangement for the electric working, secure 
- for the undertaking a significance, though in its nature 
_ and outward form the name “ passenger conveyance,” 


in the sense of the lifts at hotels, would be most — 


suitable. | | 

As far as the shore of the Salzach the spectator per- 
ceives the slender iron framework of the line, with a 
double track for an ascending and a descending seat. 
The lower station contains, in addition to the entrance 
and departure platforms, the battery chamber, containing 
126 accumulators of large make, supplied by the Swi:s 
Oerlikon firm, and which supply the electrical energy 
required for the ascent. The electricity for charging 
the accumulators is supplied by the dynamos of the 
Salzburg electrical works, which have been in opera- 
tion for some years. For this purpose a special cable 
lead has been laid down, so that the accumulators can 
be charged during the daytime, when the dynamos are 
not required for the supply of light. It is therefore 
hoped that this installation will considerably increase 
the remunerative character of the works. 

At the upper station is the electromotor which acts 
by a simple transfer to rollers placed in juxtaposition, 
over which runs the bearing rope of the travelling 
seats. 


The entire installation has been executed by the — 


firm Siemens & Halske, who constructed the Salzburg 
electrical works and then handed them over to a 
limited liability company. The height of the lift, as 
already signified, is 75 metres, the weight of a travelling 
- seat is 1,200 kilos. Each seat can accommodate 12 
passengers, who in a few moments can be raised to the 
summit of the Rénchsberg. 
_ The fare proposed is 20 kreuzers each person for the 
ascent and 10 for the descent, which, with regard to the 
small distance traversed, cannot be regarded as very 
moderate. A restaurant and an extensive park are 
projected on the level of the upper station. 


Tenders for Lighting Sofia—The Foreign office has 
issued the following notice, dated August 2nd :—“ With 
reference to the notice published in the middle of last 
May respecting tenders for lighting the town of Sofia 
by electricity, a despatch has been received at the 
Foreign Office from her Majesty’s Agent and Consul- 
Genéral in that city, stating that the adjudication will 
take place in the course of the next six weeks, and that 
any British firms desirous of competing should lose no 
time in communicating with Monsieur D. A. Zenow, 
of Sofia, or directly with the Mayor of that city, 
Monsieur D. Petkoff.” | | 


ing on the weight of the conductors, and at points 


The con- 
siderable height of the installation (75 metres) and the 


generally speaking, being a sealed one. 


REVIEWS. 


The Electrical Engineer's Pocket-Book. By H. R. 


. Kempe, M.LE.E, A.M.I.C.E. 1890. Crosby, Lock- 
wood and Son, London. 


The aim and object of this handy book of reference 
cannot be better explained than by quoting the author’s 
own words. “In compiling this book my aim has 
been to produce a book which should, as far as possible, 
truly accord with its title, viz., a pocket-book of useful 
* modern rules, formule, tables and data”—the matter 
selected being such as is required for daily use in 
practical electrical engineering and its various applica- 
tions to the industries of the present day. So multi- 
farious are the data required, that every person engaged 
in the practice of electrical engineering must have 
experienced the want of such a manual.” 

The information which the author gives has been (he 
remarks) “carefully condensed, and only that which, 
in the practical experience of myself, and of others 
with whom I have been associated, has been proved to 
be of constant value, has been included.” The book 
extends to about 250 pages, and includes numerous 
illustrations. It is divided into twenty-one sections, as 
follows :—(1) Weights and measures; (2) Units; 
(3) Temperatures; (4) Electro-Chemistry, Primary 
Batteries, and Accumulators ; (5) Electro-Metallurgy ; 
(6) Current ; (7) Resistance ; (8) Capacity ; (9) Galva- 
nometers; (10) Fault Testing; (11) Wire; (12) 
Insulated Wire; (13) Electric Light Leads; (14) 
Electric Light, Dynamos, and Motors; (15) Rules and 
Regulations ; (16) Telegraph Apparatus; (17) Tele- 
phones ; (18) iscellaneous; (19) Mathematical 
Tables; (20) Foreign Money; (21) Dictionary of 
Technical Terms. 

It immediately strikes one with surprise that in the 
above subdivisions of practical electrical engineering, 
no mention whatever is made of submarine telegraphy. 
The omission is evidently intentional, as, beyond one 
mention in the index, “Cable cores, size of,” this 
important subdivision of electrical engineering is 


apparently entirely omitted, save that, in “ Miscel- 


laneous,” is found a diagram and note for “ sheathing 
wires for cables,” otherwise “submarine,” does not 
appear in the index. Of course, there are formule 
and descriptions of “ fault-testing ;” but as these are — 
applicable to ordinary insulated electric wires, they — 
cannot be credited tosubmarine work exclusively . | 
Under “ Temperature ” will be found—an arrange- 
ment very handy for reference—formulæ for the effect 
of temperature in the electrical resistance of various 
objects, such as copper, German silver, platinum silver, 
platinoid, gutta-percha, and India-rubber. The latter 
is given, itis believed, for the first time in any book, 


the writer not being aware of this useful information 


having been previously published. Although manufac- 
turers are aware of the behaviour of India-rubber under 
the influence of temperature, yet this information has 
been invariably kept to themselves; the subject, 
| Is it because 
so little is known about it? At page 20 will be found 


a table of great value on this point: “ Dividing co- 


efficients for correcting the observed resistance of India- 
rubber at any temperature to 75° Fahr.” Comparing 
this with a similar table for gutta-percha, it will be 
found that whereas G.P. alters from 1:00 at 75° to 1°982 
at 66°, India-rubber only varies from 1-000 to 1°244 at 
66°5°; a very marked difference in the influence of tem- 
perature on the two insulating substances. The author, 
in referring to India-rubber, is presumably understood 
to refer to “ pure ” rubber only, as vulcanised rubber is 
nowhere referred to. This is somewhat remarkable, 
considering the various qualities of this material, and 
the prominent position it now occupies as an insulator 


_ for electric light cables. 


Under the heading of “Capacity” will be found 
formule for finding the inductive capacity of wires in- 


sulated with gutta-percha ; and it is added, “ for India- 


rubber the valuesare about 10 to 15 per cent. less,” but asto 


the capacities of other material no mention will be found. 
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Nor is any allusion made to cables insulated with 
paraffin or other substances whose inductive capacity 
is considerably less than that of gutta-percha, As these 


forms of cables are very largely used abroad and also 


at home, especially for telephonic purposes, it is a 
matter of regret to find no mention made of them. 
But there appears to be an entire omission of any form 
of telephonic cable, whether undergronnd or aerial, 
even the four-wire post-office form, and the over- 
ground “twist”. seem to have been omitted. Under 


the same head of “Capacity” will be found a very 


useful and valuable ‘ Loss of Charge” table showing 


approximate percentage of charge lost in a cable after 


20 seconds’ charge and one minnte’s insulation, corre- 
sponding to various values of F.R. (‘ capacity per knot 
x insulation per knot”). The test for percentage of 
loss is an exceedingly valuable one, and with an 
ordinary electrometer the condition of an insulated 
wire can be immediately jadged without the necessity 
of calculation. Too little value has hitherto been 


placed upon this form of testing, and where definite 


results are required without the mathematical values, 
then the “loss of charge ” test is the quickest and best 
of those known. | 
Under the heading of “ Electrification,” page 59, 
there are some remarks of so valuable and:so perfectly 
reliable a character that a reproduction is desirable, as 


the particular attention of those engaged in correct 
testing should be drawn to it. | 


“The galvanometer deflection in the insulation test 
should be perfectly steady ; unsteady reading, pro- 
vided connections are well screwed up and battery is 


‘in good condition and well insulated, means a faulty 


cable. The deflection will gradaally decrease whilst 
the battery is kept on, the decrease (called electrifica- 


tion) being rapid at first and then gradually slower.. 


The decrease will be quicker at a low than at a high 


temperature. It is greater with India-rabber than with 
gutta-percha.” “It is of very great importance to have 
‘both ends of the cable core well trimmed, and quite 
‘dry when testing. The trimmed ends should be dipped 


in melted paraffin wax.” To those engaged in testing 


-and wishing to obtain reliable results, better instrac- 


tions cannot be recommended. 
In the section given to “ Wire ” will be found a large 


‘amount of very useful information, commencing with 
the “ standard wire gauge,” to which a note is appended. 


“This gauge is the only legal standard wire gauge for 
the United Kingdom.” It is, however, not the only 


one in use, for the B.W.G. is still very largely employed. 


A comparative table of wire gauges—that is, the S.W.G., 


the B.W.G., and the American B, and 8. is very handy ; 


. but the B.W.G. can be found on referring to “ Glover’s ” 


useful tables, of which a large abstract has been made. 
The section on “ Insulated Wire” concludes with the 
following “ general observations”: “Too much care 


cannot be taken in making joints; a defective joint, 


although it may not for a time so far lower the insula- 
tion as to cause a serious leakage of current, is almost 


certain to go completely bad sooner or later. Similarly, 
an insulated wire which has an insulation resistance of 


several megohms (an insulation which is amply suf- 


ficient for working purposes, provided it remains con- 
stant), would be almost certain to fail sooner or later, 


if its normal insulation were several hundred meg- 


ohms.” 


In the section ‘ Electric Light Leads,” the Board of 
Trade limit is given at 2,000 ampéres per square inch 


- of section, but calculations are usually made upon the 
.1,000-ampère limit; this is apparent in some tables 


given further on. .It is pleasing to find that reference 


is frequently made to the work done by.the late Robert 
Sabine, for in electric lighting several of his tables are 
tobe found. The instructions given by him for the 


‘mechanical tests (see p. 131) for insulated electric 


light wires are worthy of consideration ; but Sabine © 


was one of those who worked before their.time. 

There are several other points to which attention 
might be drawn, notably, to a large amount of very 
useful information included in the ‘ Miscellaneous ” 


. section, but space hardly permits of much further 


reference. However, the tables at the end of the work 
will be found most usefal and valuable, and tend to 
render the book very handy and complete. 

The index is of an excellent character, and much 
time and labour must have been spent in rendering this 
as complete and correct as possible. So far as exami- 
nation goes, it is about as good an index as can be met 
with. The work concludes with “a concise dictionary 
of electrical and technical terms in general use,” which 
will be found of advantage to the many who have not 
been electrically brought up. As a very useful and 


handy kelp to those engaged in the various electrical 
industries, this work is strongly commended, and the 


author may fairly be congratulated on the successful 
carrying out the aims professed in his preface. 


Galvanic Batteries, Accumulatorsand Thermo Batteries. 
A Description of the Hydro and Thermo-Electric 
Sources of Currents with especial referenee to prac- 
tical requirements. By W. PH. HANCK. (Die 
Galvanischen Batterien, Accumulatoren und Thermo- 

-sanlen Eine Beschreibung der hydro und thermo 
elektrischen Strom Quellen mit besondern Riicksicht 
anf die Bediirfnisse der Praxis). Third edition. 
Vienna, Pest, Leipzig : Hartleben. | 


This work forms a volume of the “ Electro-technical 


Library,” issued by the publishers. The author, indeed, 


_ says in his preface, perhaps too modestly, that batteries 


must now seem to the electro-technicist merely the out- 
grown “diseases of the childhood of applied electri- 
city.” The substitution of the dynamo for the 


battery has been indeed a revolution. It has taken 


electrical research out of the hands of chemists and 
handed it over to mechanicians, and probably all the 
results of the change have not been favourable to 


‘scientific progress. Herr Hanck mentions that many 


a promising improvement has disappeared from the 
scene or has sunk into a subordinate position, and that 
his readers will have become suspicious of inventions 
which have come across the Atlantic or the Channel, 


and cautious concerning French discoveries, though 


guaranteed by the names of celebrities. In the present 
addition, in nlace of dazzling novelties, the author has 


inserted merely matter which has stood the test of 


experience. 

Accumulators naturally occupy a considerable space. 
As regards thermo batteries, the missing link has not 
yet been found which should connect the furnace at 
once with the battery without the costly interven- 


tion of the steam engine and thé dynamo or their 


equivalents. | 


The Electric Light and the Lamps, Carbons and Illu- 
minating Bodies hitherto employed. By Dr. ALFRED 
RITTER VON URBANITZKY. (Das elektrische Licht 
und die hierzu angewandten Lampen, Kohlen, und 
Beleuchtungs kürper.) Third Edition. Vienna, Pest, 
Leipzig : Hartleben. 


When a reviewer has found it possible to make 
favourable mention of a book it is always satisfactory 
for him to find that the public has endorsed his jadg- 
ment so that successive editions of the work have been 
fonnd needful. 

In the present case a thorough revision and re- 
arrangement of the subject matter has been found neces- 
sary in consequence of the rapid progress of electro- 
technics. The present edition is in many respects a 
simplification. Thanks to the unceasing activity which 
is being displayed both in the theoretical and the 


- practical sphere, a new light has been thrown on many 


points which were till lately a subject of doubt and 


_eontroversy. The description of glow lamps, which in 


the two earlier editions occupied merely 13 pp., now 
extends to upwards of 50, although the author evidently 


_eschews superflaous verbiage. 


We think that electricians who'already possess a copy 
of the first-or second edition, will find it advantageous 


‘to add the present impression to their libraries. 
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THIS letter came in too late to take its place in our 
correspondence columns :—In your issue of last week 
you published a letter of Mr. Frank B. Lea on my new 
magnetic conductor. 

I am much pleased with the impartiality of Mr. Lea’s 
criticism, although I must beg leave to differ i in several 
of the points touched upon. 

To begin with, his fear that “the insulated rail gec- 
tions would sink so much that they would be in contact 
at many points along the line with the internal con- 
ductor” is perfectly groundless. For this to happen 
two things are necessary: the breaking of the 
earthenware supports or tiles which are embedded in 
asphalte, and also the crushing of the latter around the 
exposed and blind rails. Considering that the crushing 
strain of both materials is very high, it is easy to demon- 
strate that the power required to crush in theconductor 
is enormous, compared even with the severe mechanical 


test applied by Mr. G. Kapp (heavy steam roller), and 
the existence of such heavy weights in public streets is — 


simply out of the question. A good concrete bed for 
the conductor is, of course, a condition sine qua non; 

but so it is for the running rails and the paving between 
them, and consequently this does not involve any extra 
outlay. Sketches of my conductor have appeare in 
most of the technical papers, and Mr, Lea will be able 


to judge for himself that very careful attention has been 
. paid to the mechanical requirements. The magnetic 
rails are not only supported by such a strong material 


as earthenware embedded in asphalte, but are, more- 
over, securely interlocked by the latter, and all engi- 
neers know what a capital foundation for machinery 


this material makes, and how it takes up vibrations 


and strains, 
If Mr. Lea had been present at an experiment I made 
with two lengths of magnetic rails imbedded in 


_ asphalte, when ‘it took about four hours for two men 


with sledge hammers to detach the rails from the 


asphalte, he would have more confidence i in the resist- 


ing power of my conductor. 

Mr. Lea is quite right in refusing to recognise ‘any 
similarity between the action of a heavy steam roller 
with the “ ceaseless wear and tear of every day traffic ;” 
but he is wrong in assuming that the latter is more 
dangerous to the efficiency of my sealed conductor. 


‘The experiments I have made in this direction lead 
‘me to conclude that this ceaseless rolling of cart- 


wheels will keep the asphalte round the rails compressed, 
thus preventing any possibility of leakage. Moreover, 


‘the wear and tear of asphalte is a quantity well known, 


and large cities, like Paris and Berlin, use it almost 
exclusively for paving. 
With all respects to Mr. Lea’s electrical training, I 


. must decidedly contest his criticism as regards surface 


leakage. The well-known theory about “the weakest 
link of a chain cannot be applied to surface leakage, 
as the latter does not depend on the quality of insnla- 


ting material, but merely on the state of dryness, or 
| otherwise, of the surface. Telegraph engineers know 


the fact well, and while getting in dry weather an 


insulation resistance of, say 20—30 megohms per mile, 


this resistance will fall to perhaps 200,000 ohms in wet 


‘weather. Of course, it would be absurd to record the 
yearly average insulation of the line either at the 


former or the latter figures, but it must be some mean 
quantity depending on the number of wet and dry 
days during the year. 

About the joke as to the extraordinary weight of 
passengers in Mr. Kapp’s calculations, I will say 
nothing. I should like only to point out that the car 
referred to was intended to accommodate 52 passengers, 
similar to those used by the West Metropolitan Tram- 
way Company. If Mr. Lea will take into account the 
extra weight of car and motor necessary for traction by 
accumulators, he will find the weight of the latter 
mentioned by Mr. Kapp quite in accordance both with 
American and continental practice. 

In conclusion, 1 must add that, if one had to mind 


LINEFF’S ELECTRIC TRACTION SYSTEM. 


2] 


all friendly ‘fears’ and: doubts, no invention would 


be possible. But I believe Mr. Lea wishés ‘me well, 
and declares that no one would be more. pleased than | 
himself if such fears should prove ill usory in 1. actual 
practice, and this I hope to demon ate to: him Ml 
shortly. | « ‘Lingr 
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ELECTRICAL TRADES SECTION. 
CHAMBER OF COMMERCE. 


A MEETING of the section was held at + Botelilt House 

on Wednesday, Mr. Crompton in the chair, : 

- The first basiness before the meeting was tu receive | 

resignation of Mr. Trotter: as technical 
ont, : : 

Mr. CROMPTON regretted very much that Mr. Trotter, 
on account of other duties, was obliged to. withdraw 
from the office. His position as chairman had only 
been made possible by the capability of Mr. Trotter. 
He thought the thanks of the section were: due to him 
for the able manner in which he carried ‘out — 
matters relating to the section. 

A vote of thanks was passed, and Mr. TROTTER re- 
sponded. 

Major FLOOD PAGE said with reference to ‘the 
appointment of a successor, he would have à proposal 


. to lay before the section at the next meeting ; in the 


meantime, he hoped the matter would be left over. 
A resolution was passed in accordance with the 
wishes of that gentleman. 


OVERHEAD WIRES. 


The section next considered the reply of the Board 
of Trade to the resolution passed by it at its last meeting 
with reference to clauses 9 and 12 of the Board of Trade 
regulations relating to the insulation, &c., of cables, and 
the suspension of conductors. 

The CHAIRMAN incidentally remarked that the effect 
of the regulations had been, in one case, to run up the 
cost of a certain cable used for street lighting from £28 
to £75 per mile. The reply of the Board of Trade 
amounted to a blank refusal to reconsider the matter. 

Major FLOOD PAGE moved, and it was resolved, that 
the chairman be requested to ‘draw up a short statement 
of the disadvantages and hindrances to the electrical 
trade of some of the Board of Trade regulations, and to 
send it to the secretary of the Institution of Electrical 
Engineers, together with the resolution of the section 
already signed, and a copy of the Board of Trade’s 
letter, and a request for the appointment of a committee 
of the Institution with a view to meeting a committee of 
the section for the purpose of considering and inducing 
the Board of Trade to reopen the matter, 


PATENT LAW! REFORM. 


The report of the Manchester Chamber of Cotes 
was laid before the section. The report points out that 
the Patent Law at present allows of considerable abuse, 
i.e., bogus inventions are very frequently patented'in 
order to prevent the possibility of other inventions of a 
similar class ; and it suggests that the law-should be 80 
amended as to make such abuse. im possible. 

The SECRETARY said the Chemical Section of the 


- Chamber had considered the matter, and recommended 


the appointment by the council of a representative 
committee of the various sections interested in the 
matter, with a view to making some practical sugges- 
tions. 

A MEMBER thought the law of disclaimer should be | 
abolished. 

Another MEMBER pointed ont that the. section . was 
only interested to a very small degree. 

It was resolved to address the council to the effect 
that should it think fit to appoint a committee, the 
Electrical Section would assist as far as. it can, and be 


to appoint delegates. 
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THE FRANKFORT ELECTRICAL EXHIBITION. 


The SECRETARY laid on the table a copy of the regu- 
lations. | 

Major FLOOD PAGE took occasion to point out that 
the date for sending in exhibits has been extended in 
favour of foreign exhibitors to September 30th. 


THE EDINBURGH ELECTRICAL EXHIBITION. 


The SECRETARY read a letter from the committee, 
requesting the section to send in the names of jurors 
nominated by it. 


It was resolved to address the committee something 


to the following effect :—The Section regrets that the 
committee of the Edinburgh Electrical Exhibition did 
not avail itself of the opportunity of the presence of 
the Institution of Electrical Engineers in Edinburgh 
to confer as regards the appointing of jurors; that as 
the section is informed that it is not the intention of 


the Institution of Electrical Engireers to appoint jurors, . 


it regrets that it will be unable to do so; and further, 
the section points out the inconvenience arising from 
the lateness of the application, when most of the 
members have already made arrangements for their 
holidays, &c. | | | 

| RAILWAY RATES. 


Mr. TROTTER produced the following draft classifi- 
cation issued by the Board of Trade for those items of 
the merchandise traffic which specially concern the 
electric trade, and observed that on the whole the trade 
had reason to be satisfied. | 


| | | | 
Old classi-| Clewing | ge. sited | rh À | mended by 
figation. | House. Board 
| , schedule, | 0 
| Commerce of Trade, 
| | 


Dynamos in cases.... 2 3y (Omitted 2 a 
Batteries, packed.... 3 3 
Sulphuric acid ...... pos Special Omitted C  notdealt 
Telegraph batteries, 3 ‘Omitted 3 
Electric stcrage bat- | 
se 4y  4y 4 3 3 
Carboys, not glass, | 
empty, not re- | | 
turned | ::4 Omitted 4 
Carboys, empty, | | 
4 Omitted; 4 5 
Cars, tramway ...... Special | Special Omitted! Special carriage 
| | class 
Castings, iron, mal- | | 
1 1 1 1 
Castings, iron, steel, | | 
Castings, steel ...... 3 
Telegraph insula. | | 
1 Omitted, 1 1 
Sheet iron annealed) 1 1 Omitted! 1 not 
| | packed B 
Mouldings ............ Omitted) 2 3 
Telegraph posts 1 | 1 
Reflectors, glass 4 4 | à 
Sponge cloth......... 2 2 
Steel bars, bundles.| 2 | 2  |Omitted| 2 | 2 
Telegraph cable .... 4y | 4y (Omitted 3 So 
Wire,cottoncovered| 2 | 2 
| | 


THE LIGHTING OF SOFIA. 


The secretary produced a letter from the Foreign 
Office, the purport of which will be found in another 
place. The proceedings then terminated. 


Electric Light in West Africa.—We are informed 
that the first installation of electric light in West 
Africa was started on May the 3lst last, at the Gie 
Apponto gold mine on the Gold Coast. A Siemens 
compound dynamo supplies 15 lights to the stamp mill 
house, engines and boilers. The installation, which 
has caused a great sensation in the colony, was set up 
by Mr. J. A. R. Milton, formerly with Messrs. Wood- 
house and Rawson. : 


NOTES. 


Electric Lighting at Bromley.—The local syndicate 
for the electric public lighting at Bromley, Kent, has 
resolved that it will not favour any particular com- 
pany in the carrying out of their scheme, but will 
employ its own engineer to get out estimates and 
then invite tenders from some of the best firms. 


Bristol and the Electric Light.—The question of the 
desirability of adopting the electric light for the illu- 
mination of the streets is occupying a good deal of 
attention at Bristol. The Electric Lighting Committee 
recently visited London and Chelmsford, and at their 
last meeting decided to proceed to Bradford. 


Electric Lighting at Woking.—A public meeting 
was held on Tuesday evening to consider the desira- 
bility of lighting the town by electricity. After a dis- 
cussion a vote was taken, 24 against 5 being in favour 
of lighting the town. It is probable that a further 
meeting of ratepayers will be held on the subject. 


Lighting of the Hotel Metropole, Brighton.— With 
reference to Messrs. Verity’s letter, Messrs. Benham and 
Froud say, ‘“ We wish to take the credit for nothing 
more nor less than the work we actually executed. If. 
yon will kindly refer to the memorandum we sent you, 
with our brief notice, you will see we describe them as 
the ‘ principal fittings,’ and so undoubtedly .they are, 
comprising (1) the ‘ electric sunlights’ for the whole of 
the magnificent suite of three public dining rooms; 
(2) the whole of the private sitting room electroliers ; 
(3) the principal vestibule electroliers ; (4) several 
hundreds. of portable table pillars for the bed rooms. 
We have not stopped to enquire whether one, four, or 
forty other houses also supplied fittings, nor have we 
stated that the designs were ours, the drawings having, 


in point of fact, being supplied to us by Mr. Holland.” 


Electric Lighting in St. Pancras.—A special meeting 
of the St. Pancras Vestry was held on Wednesday night 
to consider the report of the committee mentioned in our | 
last and present issues. An amendment was proposed, 
referring the report back, but this was negatived, and 


the report was finally adopted. 


New Spanish Cable.—The Standard says that the 
new Spanish Minister of War, General Azcarraga, has 
resolved to proceed at once with the laying of a tele- 
graph cable between Spain and her stations on the 
coast of Morocco. 


Appointment.—We hear that Mr. A. R. Bennett, — 
formerly of the National Telephone Company, has been 
appointed engineer-in-chief to the Mutual Telephone 
Company. | 


Electric Traction at Chiswick.—The members of the 
Chiswick and Brentford Local Boards have expressed 
themselves so satisfied with the Lineff magnetic 
conductor that they have given their consent to its 
adoption on such portions of the West Metropolitan 
Tramways as are under their respective jurisdictions. 
The only remaining local authority whose consent must 
be obtained is the Hammersmith Vestry, to whom two 
alternative schemes will at once be submitted. The 
first refers to the application of the Lineff system to 
the line from Young’s corner to the Uxbridye Road 
Station terminus ; and the second from Young’s corner 
to Hammersmith Broadway. As soon as their consent 
is given, the work of laying down the conductor from 
Kew Bridge either to Uxbridge Road station or to the 
Broadway will be at once proceeded with. The West 
Metropolitan Tramway Company has instructed Mr. C. 


Nicholson Lailey to prepare a report on the recon- 


struction of the line. 
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Central Station at Verona.—-A central electric light 
station is now being erected in Verona, according to 
the plans of Mr. Eugenio Vitale, the Italian repre- 
sentative of Messrs. Schückert and Co., of Naremburg. 
The station will be completed in a few months, and 
will have a capacity of 3,000 lamps. Of these, 30 arc 
and 1,200 incandescent lamps are to be put into opera- 
tion this month. The three-wire system of distribu- 
tion, in conjunction with feeders, bas been adopted, 
_ the conductors being placed overhead. The steam 
plant has been supplied by Messrs. Tosi & Co., the 
conductors by Messrs. Pirelli & Felten and Guilleaume, 
and the electrical apparatus by Messrs. Schiickert. 
The station is the property of a co-operative society. © 


Lyons National and Colonial Exhibition, 1892.—The 


project of a great national and colonial exhibition has : 


just been adopted in France, to take place in Lyons 


during the year 1892. Two sections will be inter- 


national : silk and electricity. 


English and French Submarine Cables, — Mr. 
Raikes, in the House of Commons, in reply to Mr. 


Henniker Heaton said: I have to state that a sub- 


stantial profit will no doubt result from the purchase 
of the submarine cables between this country and 
the Continent, but it would be premature at present 
to estimate the amount of that profit in view of the 
condition of the cables. As the House is aware, some 
of these cables are very old, and it is possible that 
before long aconsiderable expenditure may have to be 
incurred in renewals. Not only so, but the necessity 
for additional plant has arisen, and a large sum will be 
spent in the course of the current financial year on a 
new cable and land line. The number of words in 
Anglo-French telegrams has risen from 13,376,333 in 
the year to March 31st, 1889, to 15,495,791 in the 
year to March 3lst last. Other telegrams have 
passed over the Anglo-French cables, but I am not able 
to give separate particulars with regard tothem. In 
anewer to a further question by Mr. Henniker Heaton, 
Mr. Raikes said that he had no knowledge of what had 
passed in the French Chamber. It was possible that it 
might be necessary there to ask for a vote fur a cable 
between France and England, but it was not necessary 
to ask Parliament for the money for a cable to France. 


The Institute of Medical Electricity, Limited. —This 
Institute has been removed to larger and more com- 


modious premises at 35, Fitzroy Square, W. Increasing © 


work and the need for being nearer the great medical 


centres of Harley Street and Wimpole Street induced | 


the directors to make the change. They have taken 
one of the old-fashioned substantial residences on the 
Grafton Street side of the square, and it contains many 
large, light, and airy rooms, well adapted to the pur- 
poses of the institute. The drainage has been entirely 
renewed, and the house decorated from attic to base- 
ment. The apparatus has been carefully removed from 
the old quarters at 244, Regent Street, and new has 
been added to it, so that greater facilities for electrical 
treatment are now available. We understand that in- 
creasing use is being made of treatment by “ cata- 
phoric medication,” or the passage of drug solutions 
through the skin by means of electric currents. This 
method of obtaining strongly localised action has been 
developed from its experimental stage, and first 
brought into practical use at the institute under the 
auspices of Dr. Arthur Harries and Mr. H. Newman 
Lawrence. It has already proved very successful. 


Edison’s Greatest Work.—Dr. Lassar stated at the 
Medical Congress, now held in Berlin, that Mr. Edison 
intended, through his medical adviser, to communicate 
a novelty in the shape of an application of electricity 
for the removal of stone. This will be glad news, if true, 
for the operation for this disease is reckoned amongst the 
most painful; and if Edison completes this work, he 
will have achieved his greatest success, for the name of 
him who has alleviated pain goes down to posterity 
ever blessed. 


a Tenders for Electric Lighting.—Estimates are re- 


quested for lighting the public streets and buildings in 
Helston (Cornwall) by gas, oil, or electric lights, per 
annum, for the Town Council. Tenders to be sent to 


‘Mr. J. G. Plomer, town clerk, by 16th inst. 


A Record in Dividends.—The Gazette notifies the 
payment from the estate of the late ‘Mr. Ex-Alderman 
Hadley, 5, Knightrider Street, of a first and final divi- 
dend of one-sixth of a penny. The connection of Mr. 
Hadley some years ago with a submarine cable scheme 
bb probably be still fresh in the memories of our 
readers. 


Opposition to Electric Lighting Poles.—The Fareham 
Electric Light Company, having been made the subject 
of an indictment in respect of the poles which they 
have recently erected in the town, a mass meeting of 
ratepayers was held on Tuesday. A resolution was 
passed expressing sympathy with the company in its 
endeavours to introduce into the town a better anda 
purer light, and condemning the action of a privileged 
few in endeavouring to thwart the wishes of the rate- 
payers. The electric light company, it may be added, 
have entered into a contract with the Local Board, under 
which they are to light the streets of the town for a 
period of three years for the annual sum: of £500, or 


£30 less than the price at present paid for gas. This — 
matter has been referred to on another page. _ | 


Prevention of Vibration in Lamp Filaments.—To 
prevent excessive vibration of filaments of incan- 
descent lamps, a method has been employed in which 
the loop end of the filament is steadied between 
metallic posts set into the glass bulb. When, how- 
ever, this arrangement is used, frequent contact 
between the filament and these metallic posts soon 
weakens the former, removing, as it does, small 
particles at a time, and the life of the filament is 


materially reduced. It has also been found that the fila- 


ments, by their frequent contact with metallic posts, 
form grooves in the latter by melting away the ma- 
terial. In experiments made with the view of pro- 
ducing stops which will effectually accomplish the 
desired result, and at the same time insure the full life 
of the filament, George R. Lean, of Boston, has found 
that the stop or stops must be made of material which 


will not melt and that is non-combustible; and also that. 


a stop composed of the same material of which the fila- 
ment is made is best suited for the purpose. He, there- 
fore, provides stops of carbon, they being secured to 
the apex of the bulb, and located adjacent to each other 
to receive between them the filament... When the air is 
exhausted from the bulb, a small short tube of glass is 
fitted in the hole at the end. The outer end of this 
tube is afterwards sealed. To secure the stops in place, 
the inner end of this tube is closed, and the stops.ar 
secured in the closed end. 2 


Pole-Finding Paper.—Since the time when we first 
had occasion to notice Wilke’s pole-finding paper, Dr. 
Oscar May, of Frankfort, who is the sole proprietor aud 
maker of the paper, has improved the form in which it 
is issued to the public. No change has been made in 
the material itself, but the sheets of prepared paper 
being bound up with a stiff cover, instead of a limp 
paper back, renders its present form of issue much 
more convenient for carrying in the pocket, at the 
same time giving more protection to the paper, and 
thus preserving it in good working order for a longer 
period. Bound up with the pole-finding paper will 
be found instructions for its use, and claims as to its 
advantages over the expensive instruments which have 
hitherto been in general use for the purpose of detect- 


ing the direction in which a current is flowing. The 


indications being absolutely correct, even with as low 


a potential as a single volt, Wilke’s P.F.P. affords a 


handy and speedy means of determining the direction 


of a current, or for the detection of leakage in conduc-. 


tors and other kindred faults. The paper can be ob- 
tained from Berend & Co., Fore Street, E.C., the sole 


representative of Dr. May in this country. 


>. 
6 
& 
ve 
À 
_ 
5 
vi 
| 
me 
> 


— = 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


[Aueusr 8, 1890. 


. The Southend Electric Tramway.— Messrs. Crompton 

and Co., Limited. are running an electric tramcar 
rt) the pier at Southend.. The engine, boiler and 
dynamo are, situated under the arches near the en- 
trance of the pier, and the current is conducted along 
the central rail for:three-quarters..of..a mile down the 
pier. The car holds about 40 persons, and travels at 
the rate of about sixteen miles an hour, doing, in some 
three and.a half minntes, the journey which takes 
nearly fifteen minutes by horse traction. The line, 
which has been carried ont in a very expeditious 
manner, was certified by Dr. Hopkinson on Friday 
last, when he expressed-himself highly gratified at the 
result. On Saturday afternoon, after a few trial rune, 
it was handed over to the Local Board for public use at 
four o’clock. Immediately, Jarge numbers of people 


availed themselves of it, and all day on Monday hrs 


Holiday) the car was well patronised. As this is a 
highly satisfactory exhibition’ of electric traction 
situated a short distance from London, it will no doubt 
be visited by everybody interested in this particular 
work. Messrs. Crompton inform us that they are 
willing to give any information to those who require 
it and will call at their offices before proceeding to 
Southend. 


The Lane-Fox Patente.—it seems that Mr. Lane- Fox 
and his advisers are not going to get their own way 
without a struggle; perhaps not even then. Sir 
Frederick Bram well, Mr. Swinburne, and Mr. Kapp 
ure all agreed that the claims of the Lane-Fox Com- 
pany cannot be sustained, and the Kensington and 


Knightsbridge Electric Lighting Company has opened. 


communications with several others for the purpose of 
co-operating together for ‘the formation of a defence 
association. The proposed basis for this, which we 
should be glad to see carried out, is as follows :—1. To 
defend any action that tay be brought against any of 
them by the Lane-Fox Electrical Company, who are 
threatening to commétice actions in respect of the 
letters patent owned by them, and alleged to cover the 
system of supply above mentioned. 2. To take such 
advice and collect such information as may Le necessary 
for the protection of the rights of the several members 
of ‘the association to üse the system of ‘supply above 
mentioned. 3. Supply companies to subscribe a 
minimum of £50, contractors £25, and owners of 
private installations £10, to be called up as required ; 


this would entitle ‘niembers, thus constituted, to élaim 


that the association should defend any action to the 
extent of the funds subscribed, ‘and ‘any additional 
amount which may; from time to time, be voted in 
general meeting, which might be brought against them 
by the Lane-Fox Electricat Company, in connection 
with the above-named claims. 4. Should further funds 
be required, the members are to be called upon to sub- 
subscribe, in the ratio of the’ sums above mentioned, 
according to their respective denominations. 5. Any 
member of the association may retiré at any time, in 
which event this association shall no longer be under 
any liability to defend any action which may have 
been brought, or may be brought, against the member 
in question. | 


What the Americans Say, — The India Rubber 
World states that Mr. Ferranti has surmounted the 
difficulty of jointing cables to carry 10,000 volts. This 
is scarcely borne out by a note which appeared in our 
last issue, 


The Doll.—The Financial News of 
Wednesday says : —‘* Ramours being current that there 
was some hitch in connection with the Phonographic 
Doll Company, our representative made inquiries at 
the offices of the company yesterday, and was informed 
by the secretary that the statement us to the company 
having been withdrawn froin the public was incorrect. 
This gentleman declined to give any further informa- 
tion, and in reply to a question as to, whether the 
company had gone to allotinent, remarked that he was 
not going to be ‘pumped.’” — a 


“the Manufacture of Cables in America, — Of the 
manufacture of cables in America, a rubber journal of 
that country says : :— Some day, perhaps, America will 
take a hand in submarine cable work, but the day 
seems far distant, as she looks on 80 ‘complacently while 
cables are being landed on her shores or on those of 
neighbouring countries, and makes no attempt at parti- 
cipating in the labour and the profits. À 


The Etiquette of Journalism.—We have noticed 
from time to time complaints emanating from our 
English contemporaries respecting the cool manner | 
in -which articles have been abstracted from their 
columns and reproduced across the herring pond as 
original matter. We, too, on various occasions, have 
detected many productions of our own appearing in 
American journals as editorials, but we have rarely 
come across a more audacious case of piracy than that 
of which the Hlectro-Mechanic has been guilty, viz., 
the publication of our leading article on “ Lightning 
Protectors” from the REVIEW of May 16th, without 
the slightest recognition of its origin. We are fain to 
believe that the source of papers which -English 
journalists think may prove interesting to their readers 
is invariably acknowledged, unless through some 
oversight of rare occurrence, but we cannot give the 
American technical press credit for the same honesty 
of purpose. 


~ Kemmler's Execution.—The following particulars of 
the end of Kemmler, the first man to suffer the extreme 
penalty of the law by death from an electrical shock, 

were telegraphed, on the 6th inst., to the Standard :— 
“The convict Kemmler was to- day executed by elec- 
tricity at Auburn Prison, New York. The execution, 

which took place at seven o’clock in the morning, was 
a trying spectacle, as, owing either to imperfect regula- 
tion of the strength of the currents or faulty contact of 
the electrodes, the convict’s death was not instan- 
taneous. There were present in the chamber where 
the execution was carried out twenty-six persons, 


‘including several physicians, scientists, and officials. 


The unhappy man shoved great nerve, placing and 
adjusting himself in the execution chair with perfect 
calmness. The lethal shock continued fur eighteen 
seconds. Two minutes after the current was suspended 
there were evidences of respiration. As soon as pos- 
sible the current was renewed and then cut off, but 
again respiration was evident, and a minute or two 
afterwards saliva issued from the mouth, the chest 
heaved, and a wheezing sound came from tbe throat. 
The shock was then applied for the third time, and 
Kemmler was pronounced to be dead. The physicians 


say that he was unconscious from the moment of the 


first shock. Smoke appeared at the back of the body, 


where the flesh was burnt by the intensity of the 


current. The voltage at the first shock was 1800. 
The' duration of the first shock was seventeen. 
Seconds, after which it was supposed that Kemmler 
was dead. The spectators, however, were then 
horrified by the respirations being renewed, the 
entire body being racked in the efforts of the 
organs to resume their functions. The current was then 
started again. A convulsion was marked on the first 
application of the electric current, and the culprit was 
déclared to be dead in 13 minutes from the first stroke. 

The flesh on the back was burned, and there was also a 
Spot on the top of the head. The doctors who made the 
autopsy agree that unconsciousness set in immediately, 
and declara that death was apparently painless, notwith- 
standing the slight defects in the apparatus, which re- 
quired a second contact to ensure death. ‘There was a 
considerable charring of the body at the points of con- 
tact of the electrodes, and a minute hemorrhage was 
found in the servus inembranes and ventricles of the 
brain. ‘The blood was flaid and dark in longitudinal 
sinuses, corresponding with the region of contact. The 
blood was carbonised, and there was a decided change 
in the consistency and colour of the brain, correspond- 
ing with the point of contact. Destrnctive changes in 
the blood corpuscles were noted. The consensus of 
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opinion of the spectators was that execution by means 


of electricity is a failure, even if properly carried ont, 
but that it was not instantly successful to-day because 


of the low voltage, or owing to a too short application 


of the current, or for both reasons. Had the current 
been maintained for 30 or 45 seconds at the first appli- 
cation, it is believed that there would. have been no 
possible question of a satisfactory result. : 

Telegrams from New York yesterday read as follows : 
— Farther particulars regarding the exécution by elec- 
tricity show that signs of dissatisfaction were made by 
the spectators’ when on the application of the third 
current smoke was seen to be curling from Kemmler’s 
back. The warder, therefore, again gave a signal to 
open the switch, when the culprit’s body in the chair 
was surcharged with four distinct shocks. After this 
no further movement was observed. Dr. Shrady, 
the editor of the Medical Record, has written a letter, in 
which he says that nothing has been gained over the 
ordinary method of execution. Science has triumphed, 
but the question of the humanity of the act is still an 
The method requires elaborate prepa- 
rations, involves the manufacture of new: machinery, 


and, moreover, may endanger the lives of the 


executioners, and-even the spectators. All the morn- 
ing papers publish articles upon the execution, 
and the opinion is generally expressed that the law 
authorising execution by electricity will be repealed 
by the New York Legislature at an early date. It is 


~ also held that the various criminals now waiting 


execution in the New York gaols should be granted a 
stay of their sentences until the law has been repealed. 


- Trial of an Electrician for Manslaughter,—At Bristol, 


on Wednesday, an amateur cyclist, named Henry 


Askham, electrical engineer, was tried before Mr. 
Justice Denman, charged with the manslaughter of 
Thomas Davis, at Pensford Hill, in May last. In 
defence, it was contended that the prisoner could not 
be held accountable for Davis moving into the track 
of the machine. The jury, after retiring, returned a 
verdict of not guilty, and the Judge, in discharging 
Askham, suggested that he should do something to help 
the widow of deceased. 


Electrical Aids to Sport.— Advertisements have 
recently been seen in the daily press to show that Mr. 
Gunn, the famous Nottingham cricketer, made his 
recent memorable score against the Australians by the 
aid of a “ Harness’s electropathic belt.” Judging from 
the comparatively few runs he has since made, we can 
only conclude that his long innings at “ Lord’s ” robbed 
that belt of its virtue. .At all events, if Mr. Gann 
could only refer to some back numbers of the REVIEW 


we feel sare he would do nothing less than explode. 


Exhibition at Frankfort-on-the-Maine.—Appended 


are a few of the rules for the forthcoming exhibi- 
tion: — The exhibition will last five months;. it 
will be opened on May 15th, 1891, and closed on 
October 15th, 1891, the committee reserving themselves 
the right of altering above dates. Only such objects 
will be admitted to the exhibition which can be 
brought under the following heads : — Motors for 
electrotechnical purposes, as steam, water, air or gas 
motors, with the necessary appliances for producing 
steam, &c.; production of electricity ; transmission of 
electricity, with all transmitting and supplementary 
apparatus ; accumulating and transforming apparatus ; 
transmission of electric power with a view to industrial 
purposes ; electric light, with special subdivision for 
fittings of all kinds ; velegraphy and telephony ; electric 
signalling, as applied to railways, mines, nautical and 
military matters and private houses ; protection against 
fire, thieves, and lightning; electro-metallurgy and 
electrolysis ; measuring instruments, scientific appa- 
ratus, acoustic and optical instruments relating to 
electricity, school-teaching apparatus; electricity as 
applied in medicine and chirurgy; electrotechnical 
literature. Mention must be made whether the 
objects are for sale and at what price, and if 


‘ 


‘capital is £100,000 in £5 sbares. 


required the words “for sale” mast be affixed. 
Cost of, fire insurance to be borne by the exhi- 
bitors. Insurance cared for by the committee, ‘the 
value to, be conscientiously given on the schedule: of 
applies pas. The committee provide working power 
and main transmissions, as well as the necessary 
quantity of electricity, steam, water, and gas. 
Should the exhibition close with a surplus, up 
to one-half of the same will be applied to a 
total or partial repayment of expenses incurred for 
space and power by exhibitors. Exhibitors are bonnd 
to insulate all i jrs for electric currents belonging to 
their exhibits, and to guard the same in such a Way as 
to exclude all possible danger to the public and the 
buildings. The laying of cables or setting up of wires 
can be done by special permission of the committee 
only and under the supervision of thé latter’s employés. 
Whenever the committee should think fit, such cables 
are to be fixed by ‘their own workpeople at the 
exhibitor’s charge.. All applications and communica- 
tions to be addressed to “ An den Vorstand der Elektro- 
technischen Ausstellung, Frankfort-on-the-Maine.” 


American Patent Office. —The American Patent 
Office has recently given an example of its method of 
work, Two patents-issned on the same day read 


as follows :—‘ Claim 1, Patent 432,131, dated July 15th, 


1890, reads :—1. In a current regalator or rheostat, the 
combination of a surface of non-conducting material 
coated with a conducting substance, and in which the 
conductivity decreases from one place upon the surface 
to another, means for connecting a conductor with a 
portion of the conducting material of greatest conduct- 
ing power, and a movable contact device movable over 
the contact surface, and formed with a series of flexible 
fingers resting upon said conducting material. Claim 1, 
Patent 432,279, dated Jaly 15th, 1890, reads :—1. Ina 
current regulator or rheostat, the combination of a sur- 
face of non-conducting material, provided with a coat- 
ing of conducting substance which gradually decreases 
in breadth from one point to another, means to connect a 
conductor with said coating of conducting substance at 
the point of its greatest breadth, and a contact-piece 
movable over said conducting surface with a contact 
face of greater width than the decreasing breadths of 
the conducting surface, whereby as said contact piece is 
moved over said condacting surface the area of its con- 


tact face in contact with the conducting surface will | 


We fear Americans beat us in 


gradually decrease.” 
many things; in patents we are miles behind. 


NEW COMPANY REGISTERED. | 


_ Grange Syndicate, Limited,—Capital £2,000 in £5 
shares. Object: Tu develop and experiment upon 
Groth’s Electric Tanning System in conjanction with 
the patentee upon terms of an agreement with Mr. L. 
A. Groth. Signatories (with 1 share ort: ki: A. 
Groth, C.E., 3, Tokenhouse Buildings; T. W. Maule, 
L.C.C., 12, The Grange, Bermondsey; F. Fleming, 
Halifax; C. Clark, 20, Great St. Helens; A. Vinos, 
Sevenoaks ; F. Whitcomb, 27, Endsleigh Gardens, N.W. ; 
L. Tucké?) Victoria Mansions, Westminster. Registered 
lst inst., withont special articles, by Courtenay, Croom 
and Company, 9, Gracechurch Street. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lancashire and Yorkshire Electric Lighting Com- 
pany, Limited.—The annual retarn of this company 
made up to the 9th ult. was filed 30th ult. The nominal 
127 shares are taken 
up, and £2 104. prr share bas been called thereupon. 
The calls paid amount to £315 and unpaid to £2 10s. 
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Manchester Edison-Swan Company, Limited.—The 
annual return of this company made up to the 28th ult. 


was filed 29th ult. The nominal capital is £550,000 


divided into 50,000 ‘A ” shares of £9 each, and 10,000 


| “ B ” shares of £10 ; 20,000 of the former and the whole 
. of the latter are taken up. Upon each “A” share the 


sum of £1 has been called, and upon each ‘“ B ” share 


. £10 has been called. The calls paid amount to £20,000 


on the “ A ” shares and £100,000 upon the “ B ” shares. 


Patent Electric Fire Lighter Company, Limited,— 
At an extraordinary general meeting of this company, 
held at the offices of Messrs. Heath, Parker & Co., 3, 
New London Street, Mark Lane, on June 23rd, it was 
resolved to wind up voluntarily, Mr. Wm. Finch being 
appointed liquidator at a remuneration of £10, with 
instruction to transfer the business to a new company 


_to be called the New Electric Fire Lighter Company, 


Limited. The resolution was confirmed on the 10th 


ult., and duly registered on the 31st ult. 


Key's Electric Company, Limited.—The statutory 
return of this company made up to the 24th ult., was 
tiled on the 30th ult. The nominal capital'is £15,600 
in 3,000 ordinary shares of £5 each, and 600 founders’ 
shares of £1 each, the whole of the ordinary shares and 
450 founders’ shares are taken up, upon the former 10s. 
per share has been called, and the full amount upon 
the latter. The calls paid amount to £1,896, and un- 


paid upon founders’ shares £54. Registered office, 122 


and 124, Charing Cross Road. oe 
New Portable Electric Lamp and Power Syndicate, 


Limited. (in liquidation ).—The registered office of this 


company is now situate at 43, Coleman Street. 


CITY NOTES, REPORTS, MEETINGS, &c. 


4 he Anglo-American Telegraph Company, Limited, 


Tse Marquis of Tweeddale presided in the absence of the Chair- 
man, Viscount Monck, at the ordinary general meeting of the 
shareholders, held at Winchester House, last Friday, and in 
presenting the report (printed in our last issue), and accounts 
for the year ending 30th June, 1890, said the increase shown 
on traffic receipts, viz., £2,025over the corresponding period 
of last year was satisfactory, because, in the first place, the period 
was the least profitable, and, in the second place, because he 
believed the increase was due mainly to the opening of three new 
offices in New York, which had brought the company in closer 
contact with the telegraphing public of that city.’ The revenue 
from those offices would no doubt be further increased as the 

became better known. It was also satisfactory to note that the 
whole of the company’s cables were in good condition. There had 
been fewer faults to repair, which was in a great measure owing to 
the Duxbury cable (referred to on previous occasions), so that the ex- 
pectations formed had been fully realised. Moreover, all the cables 
of the pool were in equally good order. One of the cables of the 
Western Union Company, after having been out of order for some- 
thing like 13 months, was now repaired, at the great depth of some 
2,600 fathoms. The company’s traffic had been conducted with 
the usual accuracy and efficiency, and, he was glad to add, at a 
speed higher than had been achieved by any other Atlantic com- 
pany. ‘I'he directors had been, for the last six months, expecting 
a settlement of the dispute with the Paris and New York Tele- 
yraph Company, which bad not yet been arrived at, and he had no 
notion as to what the decision would ultimately be. They observed 
‘that the company’s working expenses had increased by about 
£5,692. The increase was almost entirely made up of one figure, 
.viz., £4,352, spent in the establishing the three offices referred to, 
the balance being composed of a number of small items calling 
for no particular notice. Expenditure on repairs showed an 
excess of £2,923; that was really a satisfactory feature, since the 
repairs had been entirely of a character chargeable to revenue. 


For renewals, the expenditure had been extremely small, and — 
_ amounted to £552 19s. 5d. only, consequently the whole of the 
- interest upon the renewal fund had been credited to that fund, 


making it £968,861 18s. 7d., the market value of which was about 
£50, more; in fact, the renewal fund amounted to over a 
million. The terms under which the company acquired the Brest- 
Salcombe cable from the liquidators of the Submarine Telegraph 


Company were altogether satisfactory. He moved the adoption 


of the report and accounts, and was seconded by Sir Jas. 
.Anderson. 

A Shareholder was sorry that the whole of the interest had 
been credited to the renewal fund. There ought to be some 


‘limit to the extent of that fund. 


Another Shareholder reminded the meeting that some time ago 
it was tacitly ot that the renewal fund must not exceed one 
million. He thought that on the next occasion the directors 


should abstain from adding interest to that fund, since, with the 
value of the investments, it already exceeded the limit agreed 


upon. | | | 
"Anoibie Shareholder suggested that henceforward the whole of 
the renewal fund should be appropriated to the deferred. share- 
holders, seeing that it had come entirely out of their pockets. 
(Cries of dissent.) | mo 
The Chairman was aware of the agreement referred to. It was 
most important the company should have an ample renewal fund. 
Its cables were growing older, and considerable sums might soon 
have to be spent for renewals. | 7 
‘The motidn’to'#dopt the report and accounts was carried, and 
the meeting‘dissOlved.° 


City and South London Railway Company (late City 
= Of London and Southwark Subway Company). 
THE report of directors to the shareholders at the twelfth half- 


_ yearly ordinary meeting of the company, to be held at Winchester 


House, next Tuesday, at 12 o’clock noon states :— 

- During the past half-year both of the tunnels have been com- 
pleted, the whole of the permanent way laid, and the underground 
stations finished with the exception of tiling, painting, and other 
small matters. The surface stations and the lifts are rapidly ap- 
proaching completion, and the hydraulic pipes and electric con- 


ductors are laid throughout. At Stockwell depôt the inclined | 


road leading to the tunnels is finished and in use, the two engines 
and dynamos for the electric power are completed, and the third 


or reserve engine and dynamo is nearly ready, the three engines in 


connection with the hydraulic power for working the lifts are also 

ready, and the engine house and carriage stores are roofed in. A 

portion of the rolling stock is ready for delivery, and it is ex- 

— the railway will be opened for public traffic at an early 
a 


The Bul for the extension of the line to Clapham has passed 
through Parliament, and received the Royal assent. By it the 
name of the company is changed to the ‘ City and South London 
Railway Company.” | 
- The Bill referred to in the last report, and known as the Central 


London Railway Bill was thrown out in the House of Lords. 


Your directors will have to consider how far some of the advan- 
tages proposed by that Bill could be usefully provided by this 
compauy without the objections urged against that measure. 

To meet the wishes of many of the larger shareholders notice 
has been given of a resolution to convert the share capital of 
the company into stock, 80 as to facilitate its transfer. 

Mr. J. H. Greathead, M.I.C.E., the engineer, reports as 
follows:— 

During the last half-year the remaining length of tunnel 
through the wet strata at Stockwell has been completed, and the 
ee way and hydraulic pipes have been laid throughout 

oth sections of the line. 

With the exception of some small matters, such as portions of 
the glazed tiling and painting, the underground works from the 
City to Stockwell have been finished, and the buildings on the 
surface are in a forward state. é 
- The lifts and signalling arrangements are approaching comple- 
tion. 

The engines for generating the hydraulic power, and the boilers 
for working all the machinery, are ready for starting. 


The electric working conductor has been fixed throughout ; two 


of the three electric generating engines have been erected ; de- 
livery of the locomotives has commenced, and some of the carriages 
are ready for delivery. } | 


The London Road Car Company, 


Ar the half-yearly meeting of the shareholders of the London 
Road Car Company (Limited), at the City Terminus Hotel, 
Cannon Street, on Tuesday last, under the presidency of Lieut.- 


Col. C. F, Colville, . 


: Mr. George Offor in the course of a discussion which ensued 
upon the Chairman’s motion for the adoption of the report said 
that at a previous meeting he had made allusion to the subject 
of the progress made with electrical traction. His remarks, 
however, were met with derisive laughter from some of the share- 
holders, and one of the directors went so far as to venture into 
prophesy, telling the meeting that not in their time would they 
see omnibuses propelled by electricity. Now, he (Mr. Offor) in 
justice to himself and as a warning to his jubilant friend, Mr. 
Hodgson, would like to read an account of what had recently taken 
place showing that in London the electrical omnibus was a fact. 
Only the other day there was seen in the afternoon coming down 
St. Martin’s Lane, into Trafalgar Square, the first of the new line 
of the electrical omnibuses, which was driven by Mr. Ward, the 
managing director. ‘ It came down the street with one passenger 
inside, and two outside, going at a rattling pace, and went in and 
out the ordinary traffic without difficulty. Mr. Offor said that 
when he spoke on the subject at the last half-yearly meeting he 
did so with such a knowledge of the facts that he was able to 
form an opinion on it. He now said, therefore, that the day would 
come and at a not very distant period, when all their anxieties 
‘about the price of forage, and the health of their horses, would be 
at an end. He was pleased that the meeting had not that day 
met his remarks with derisive laughter, and he hoped they would 
go a step further, and when it came to the time to make an 
addition to the board of directors, that they would consider the 
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qualifications of their candidates in the direction of their posses- 
sion of some knowledge of electrical traction. (Hear, hear, and 
laughter.) 

The Chairman, in briefly replying to Mr. Offor, said that he 
(the speaker) did not think they need discuss the question of 
electrical omnibuses. There was no doubt they would keep their 


eyes open when these ’buses appeared, but until then they were 
unable to do so. | 


The North Metropolitan Tramways Company, 
Mr. GEoRGE Ricwarpson presided on Wednesday at the 41:t 


half-yearly meeting of the North Metropolitan Tramways Com- 


pany, held at Cannon Street Hotel. The report contained the 
following paragraphs :—‘ The Bill introduced into Parliament 


this year for authorising an increase of the share capital of the 
company to the extent of £100,000, and also for the use of elec- 


tricity asa motive power for propelling the cars throughout the 


system, received the Royal Assent July 4th, 1890. Application ~ 


has been made to the local authorities for consent to work some of 
their lines by this power.” ‘ The arrangements entered into with 
the General Electric Power and Traction Company, Limited, 
referred to in the last report for working the cars on the Barking 
Road section are in operation, and during the last half-year they 
have run 44,047 miles.” es 

The Chairman, in moving the adoption of the report, commented 
briefly on these particulars. He said that the company had lost no 


time in applying to the London County Council and the West 


Ham Board for permission to use electricity, they being the two 
corporations having jurisdiction in the place where the directors 
proposed to try it. They did not intend to devote any of their 
money to experiments with electricity. If any person would come 
forward and make the installation, they would receive all the 


_ assistance the company could give, so long as there was no risk of 


spoiling a good traffic. The line at Barking was working now, 
and they would see the resultlater on. It was worked by contract 


at 43d. per mile. With regard to the use of electricity elsewhere, : 


in the United States a large number of lines were working by 
electricity, chiefly on the overhead system. He was not aware 
whether they could ever have that in this country, as there were 
difficulties in the way—the streets were narrow, and they would 
have to contend with the prejudices of the people. There were 
other systems, but steam was nowhere, as could be seen by a com- 


parison of their dividends with the dividends on the North London 


Tramways Company. 
The report was afterwards adopted. 


The Cuba Submarine Telegraph Company. 


Tne directors’ report and accounts for the half-year ending 30th 
June, 1889, were laid before the shareholders on their thirty- 


eighth general meeting, held at the company’s offices, 58, Old © 


Broad Street, E.C., on Wednesday last, Mr. Thomas Greenwood 
presiding. | 

The Chairman said the half-year had been a period of some 
little anxiety, but, on the whole, not by any means an unsatisfactory 
one. It was the second half of the first year of the reduced tariff ; 
therefore, in making the comparison they must bear in mind that 
it was compared with the period when the rates were 25 per cent. 
higher. The shareholders would observe that the receipts were 
£23,671 in June, 1889, and £23,206 in June, 1890, a difference of 
only £465. Of course a larger number of messages had been 
carried. It sometimes happened that increased traffic was accom- 


panied by additional working expenditure. That had not been so . 


with the company ; in fact, as compared with the previous corre- 
sponding half-year, it had saved £30. They might ask how it 
happened that the dividend was reduced from 9 to 8 per cent. 
The explanation was that during the last half-year an addition 
had been made to the undivided balance, whereas in the corre- 
sponding period of the previous year that balance underwent a 
large diminution, which would account for the missing £800. 


In the future they would compare what was fairly comparable— . 


viz., the reduced rates in 1890-91 with. the reduced rates 
in 1889-90. He was pleased to say that the receipts for July, the 
first month of the new half year, showed a comparative. increase 
of nearly £150, which, if it continued, would mean an improve- 
ment for the whole ycar of some £900, or more than sufficient to 
make a dividend of 1 per cent. Provided the company was not 
interfered with by outside influences, there was no reason for sup- 
posing that its dividend would be further reduced. They were 
aware that a proposal was before the Spanish Government in- 
volving the making of another cable, vid the North Coast, which, 
if made, must inevitably attract to it a large portion of the com- 
pany’s traffic, and, at the same time, the Spanish Government had 
made a representation to the various telegraphic companies located 
in the Spanish colonies with a view to still further reducing the 
rates. Having already made a largejabatement, it seemed a little 
unfair, especially as the Spanish Government was consenting to 
the extension of a rival company’s line almost parallel with theirs. 
He need scarcely say the board was not prepared to consent to 
any abatement so long as they were threatened with the new line, 
and so long as the abatement was not a general one. To return 
to the accounts, a comparatively small addition had been made to 
the reserve fund, owing to so much money having been spent on 
the company’s cables ; but they might console themselve3 with 
thinking that the repairs to the cables made a large addition to the 
reserve unnecessary. The expenditure on repairs had been larger 


_ directors’ opinion, to carry 


than in any previous half-year ; they had now a complete dupli- 
cate system between Cienfuego and Santiago, and with the pro- 
jected new cable between Batabano and Cienfuego, their system 
would be complete and in duplicate from end to end. Progress 
had been ewith the new cable, and they might reasonably. 
expect to hear of its completion before their next meeting. He 
moved the adoption of the report and accounts, and, in reply to a 
shareholder, explained that the steps the directora had ultimately 


.. thought fit to take legal action, with a view to setting aside the 


concession above referred to. 
The motion was carried. | aS 
The Chairman next moved to declare dividends of 10 per cent.. 

per annum, subject to income-tax, on the preference shares, and 8 

per cent., free of tax, on the ordinary shares of the company, pay- 

able on and after the 7th inst. 

_ The motion was carried unanimously. Mr. Alexander F. Low 

was re-elected a director, and Mr. John Gane reappointed auditor, 


and, with a vote of thanks to the board, the proceedings 


terminated. 


The Maxim-Weston Electric Company, Limited,— 
The shareholders, at an extraordinary general meeting held 
yesterday, after hearing a statement of the company’s affairs | 
during the past six months from Mr. Gooding, the chairman, have 
resolved to wind up the company.voluntarily and have appointed 
Messrs. Marks and Hodgson liquidators. It seems the compauy 
started with a nominal capital of £40,000 or £50,000, of which 
only £14,000 was subscribed. The private meeting held a few 
weeks since to ascertain the feeling of the sharenplders with 
regard to subscribing more money, resulted in the promise of some 
£1,500 by way of debentures, a sum not nearly sufficient in the 
on the concern. The company is just — 
able to discharge its liabilities amounting to about £300. ‘I'he 
plant at the works is estimated at £7,000 as a going concern. 
Under the circumstances it was natural to suggest a reconstruction 
and this was done by Mr. Marks, who observed that there was 
still a gigantic field of wurk open to the company in the way of 
lighting. The proposal, however, found no favour with the 


meeting. A full report of the meeting will appear in our next 
issue. 3 | 


The Berlin General Electricity Company.—The 
general meeting of the shareholders in the above company has just 
approved the increase of the share capital from 16,000,000 to 
20,000,000 marks. The new ehares are offered to the old share- 
holders at the price of 165 per cent. The issue has been 
guaranteed by a syndicate of bankerz, who are to receive 5 per — 
cent. for their guarantee. This increase of capital has been neces- 
sitated by the increasing extent of the company’s business, it 
having now undertaken the working of the Halle Metropolitan 
Electric Railway, besides having concluded contracts with two 
other towns for the establishment of electric railways. 


Elmore’s Patent Copper Depositing Company.— 
The Financial Times, of August 5th, devotes a long criticism to the 
company, which has now beenin existence for more than 18 months, 
and yet, according to our contemporary, has done no genuine 
work. The earnings of the company from its factory seem to te 
absolutely non-existent. It is hardly possible to suppose, says the 
financial paper, that even the “‘ docile race” of shareholders will 
take up another issue of wire shares at a premium, when they 
learn that the vendors only value their patents at less than one- 
fifth of the price charged for them. . 


The Westera Counties and South Wales Telephone 
Company, Limited, whose head offices are at 16, High Street, 
Bristol, have posted dividend warrants for an interim dividend for 
the half-year ending 30th June last, on the preference shares of 
the company, at the rate of 6 per cent. per annum. : 


The Pilsen, Joel and General Electric Light Com- 
pany, limited —A general meeting of the company will be held 
at the office of the liquidator, Mr. George Shead, 18, Laurence 
Pountney Hill, Cannon Street, E.C. the 5th September, 189); at 
11, when the liquidator’s accounts, &c., will be produced. à 


The Byng Telephone Company, Limited.—It has 
been resolved to wind up the company voluntarily; Mr. John 
Philip Spencer, 48, Collingwood Street, Newcastl2-on-T'yne, is the 
liquidator. | | 


TRAFFIC RECEIPTS. 


The ‘uba Submarine Telegraph Company. Limited. The receipts for the month of July 
were £3,150, asc »mpured with £3,003 in the corresp nding month of last year. 
The receipts for the month of April, estimated at £5,6v0, realised £3,624. 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
Le month of July were £2,016, against £1,677 in the corresponding period of 
ust year. 


The Great Northern Telegraph Company, Limited. The receipts for the mo ith of 
July amounted to £25,000 ; Ist Jannary—3ist July, 1890, £154,00 ; correspund- 
ing months 1389, £154,200 ; do. 1888, £156,000, 


The Western and Braziliao Telegraph Company. Limited. The receipts for the week 
endingAugust Ist, after deducting the fifth of the gross receipts payable Lo 
the London Platino-Brazilian Telegraph Company, Limited. were £3.921. 


The West Coast of America Telegraph Company, Limited. The Sross earnings for 


the month of July, 1890, were £5,825. 
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SHARE LIST OF. ELECTRICAL COMPANIES. 
Present Closing osing Business done 
£ Highaat, Lowest. 
260,000 | African Direct Telegraph, Ltd, 41 p. c. Rogd. Bearer | 100. 97 —100 97 —100 984 
1,549,160 | Anglo-American Telegraph, Limi “gel … | Stock | 494— 504 j 493— 50}xd} 50 ‘as 
2,725,420 | -. Do. do. .6 p..¢. referred . iia Stock 85 — 86 x | 85 — 85 xd 86 85} 
“Do. do. Deferred … Stock | 143xd| 13}— 14 143 | 15: 
130,000 Submarine Telegraph, , Limited .. 10 12 114— 12 18% 
99,000 do.  5p.c. 100 | 102 —104 100 —102 xd 
»41 rug Mloctele Engineerin inary, Nos. 1 to — 
$7,216,000 Clonee Cable, Capital Stock ... $100 103 —105 | 103 —105 103$ | 1031 
224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 5#xd — 5}xd 
16,900 | Cuba Telegraph, Limited | 12§— 133 12$— 134 124 
6,000 do. 0 p. c. Preference A 10 . 17 — 18 17 — 18 174 174 
12,931 | Direct Spanish téberact, Limited is (£4 only paid) 5 33— 4 33— 4 
. 6,090 Do. do. 10 p. c. Preference _... ss yk 5 9 — 10 9 — 10 93 ps | 
60,710 | Direct United States Cable, Limited, 1877 20 10i— 105x0 103— 10ÿxd| 10ÿ 
,900 Eastern Telegrapb, Limited, Nos. 1 to 400,009 10 13$— 24: 134 
70,000 Do. 6 p. Preference 10 15 — 153xd) 15 — 15: 15: 
200,000 Dr: 5 p. c. Dehs. (1879 issue), repay. Aug. 1899 | 100 108 —111 106 —109 xd 
1,290,000 RE 4 p. c. Mortgage Debenture Stock Stock | 106 —109 106 —109 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 14 — 144 14 — 144 14} 14 
820,000 Do.  6p.c. Debentures, repay. February, 1891 … 100 101 —103 100 —102 xd] 
446,100 Do. 5p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 100 103 —106 103 —106 103 
12,500 Do.  5p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd. 5 p. c. Mort. Deb., 1900... 100 100 —103 100 —103 1013 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 … oh 44— 5} 4j— 5} 
46,700 | Elmore’s Patent Co opper Depositing, Ltd., Nos. 23,001 to 70, 000 2 4— 7 4i— 4fxd 41 44 
19,700 | Fowler-Waring Cables, Nos. 301 to 20,000 (8 + paid) 5 2— 2} 2— #4 
180,227 | Globe Telegraph and Trust, Limited 10 8i— 94 93 91, 815 
180,042 Do. do. 6 p. c. Preference ... 10 144— 155 143— 153 1415 147 
150,000 . Great Northern Tel. Company : Copenhagen … 10 15$— 163 153— 16} 163 | 152 
_ 40,900 a do. 5 p. c. Debs. (issue of 1881) 100 100 —103 100 —103 
250,009 Do. do. do. (issue of 1883) … 100 106 —109 106 —109 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 13 12 — 13 
5,334 7p.c. Cumulative Preference, Nos. 2,667 to 8,000 10 114— 12} 11i— 125 
41,600 India-Rubber, and Telegraph Works, 10 184— 194 184— 194 
200,000 44 p. c. Deb., 1896... 100 102 —104 102 —104 
17,000 ++ os Télograuh, Limited... 25 37 — 39 37 — 39 38} 38 
38,348 | London Platino-Brazilian Telegraph, Limited .. 10 6— 7 6 — : 
109,000 Do. do. do. 6p.c. Debentures - sé 100 107 —110 107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 4— 4 4— 43 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... oe 6 — 6 44— 0 5 45 
15,000 Do. 6 p. c. Cum. 1st Preference .. 10 12}— 12} 124— 12} 124 ve 
15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 10; 10 — lu; 10: 104 
_ 220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 oe 8 pee. | 
| ‘South of Teleph Ltd., ‘Ordi Nos. 1 to 000, | 
South of En e e one, r inary, os. 2 | cé: à | 
| 2,501 to 3,500, 93,251 to 300,000 
| 20,000 o. 6p.c. Cum. Pref., ‘Nos. 1 to 20,000 (£34 only paid) 5 2i— 3 xd 2i— 3 xd Rs 
| 3,381 | Submarine Cables Trust F sé Cert. | 112 —116 113 —117 À | 
78,949 | Swan United Electric Light, Limited (ei only paid) 5 5 — 54 5 — 56} 5! 52, | 
| 37,350 | Telegraph Construction and Maintenance, Limited 12 42 — 44 42 — 4k 433 1 492 
150,000 | Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
| 55,000 United River Plate T elephone, Limited ... 5 4 — 4ixd 4 — 4jxd | 
‘146,000 Do. do. 6p.c. Debenture Stock... … | Stock 90 — 94 90 — 94 | 
| 100,090 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 ... | 100 Re M | 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. 10 9 — 10 9 — 10 
300,000 Do. do. do. 6p.c. Debentures... 100 100 —103 100 —103 101} 100 
30,000 | West Coast of America Telegraph, DE Mn 10 5 — 6xd 5— 6G x 4 Ba 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 oes 100 106 —110 106 —110 
64,572 Western and Brazilian Telegraph, Limited 15 10 — 10} 10 — 104 10: |' 10 
26,986 Do. do. do. 5p.c. Cum. Preferred .. i Gi— 7 6k— 7 
26,986 Do. do. do. 5p.c. Deferred .. 74 8$— 4} 33— 4} 4 gi 
200,000 Do. : do. do. 6p.c. Debentures “A 1910..| 100 | 106 —109 103 —106 xd] 104} 1034 
250,000 Do.  6p.c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 104 —107 101 —104 xd 
| 88,321 | West India and Panama Telegraph, Limited... sei 10 23— 23 2i— 3 15 21 
34,563 Do. do. do. Gp. c. 1st Preference 10 11 — 11} 113— 113 11: ge 
| 4,669 Do. do. do, 6 p. c. 2nd Preference pe 10 12i— 134 124— 133 . 
| 1,336,000 | Western Union of U. S. hs 7 p. c. 1st Mort (Building) Bonds $1,000 | 120 —125 120 —125 
| 179,300 Do. do. 6p.c. Sterling Bonds ... 100 99 —101 99 —101 
| 42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1i— 1} 1i— 13 


| 3 * Subject to Founders Shares. 


LATEST PROCURABLE re OF SECURITIRG NOT OFFICIALLY QUOTED, 


_ _ 


Blackpool Electric Tramway Company, Limited, £10 (264 paid), 74—72 — Electric Construction Corporation (£10 paid), 7}—3} 
Elmore Copper Depositing Priorities, 53—6}.—Elmore Wire, + dis—par.—House-to-House Company (£5 paid), 5 —5}.—London 


Electric Supply Corporation, Ordinary (£5 paid), 13—2.—Manchester Edison and Swan Company, £9, (£1 paid), 12/- —14/-. 


Bank Rats or Discount.—5 per cent. (31st July, 1899). 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 


{ 


Aveust 8, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


MAGNETIC PROPERTIES OF ALLOYS OF 
NICKEL AND IRON.* 


By J. HOPKINSON, D.Sc., F.RS. 


‘E1aut different alloys have been examined. ‘The methods of ex- 


periment were the same a3 were detailed in my paper on “ Mag- 
netic and other Physical Properties of Iron at a High Tempera- 
ture.” The dimensions of the samples were also the same. 

A. The following is the analysis of this sample :— 


9796 . 097 042 058 0:03 0-04 per cent. 
In this case a magnetisation curve is all that I have obtained free 


from doubt ; the sample was heated and its magnetisation deter- 
mined st various temperatures for a force of 0:50, but the higher 


temperatures must be taken as a shade doubtful, as the secondary 


broke down before cooling, and I cannot be sure whether or not 
the resistance of the secondary may have changed. 


Table I givesthe results at the ordinary temperature for the | 


material before heating. 


TABLE IL. 

Magnetising force. Induction. 
006... ose 11 
O12... 29 
0°26 58 
0°53 122 
1:07 303 
2°14 995 
47 4,560 
88 9,151 

16 8 12,876 
389 15,651 
270°0 21,645 


The only noteworthy features are that the coercive force is ob- 
viously somewhat considerable, and that the maximum induction 
is great—greater than that of the more nearly pure iron. : 

B. The following is the analysis of the sample :— 


Me P. Si. | 
94799 47 0:22 023 0-014 0°037 trace per cent. - 


We have here results of induction in terms of temperature for a 
magnetising force of 0:12. The experiment with rising tempera- 
ture was made by simply observing with a watch the hour at 
which the temperature attained successive values whilst the piece 
was in the furnace; the cooling experiments were made in exactly 
the way described in ‘ Phil. Trans.” A, 1889, p. 463. i 

The most remarkable feature in this case is that the material 
has two critical temperatures, one at which it ceases to be magne- 
tisable with increase of temperature, the other, and lower, at 
which it again becomes magnetisable as the temperatures fall, and 
that these temperatures differ by about 150°C. Between these 
temperatures, then, the material can exist in either of two states 
—a magnetisable and a non-magnetisable. eee 

We may infer from the experiments that the latent heat 
liberated in cooling is about 150 times the heat liberated when the 
temperature of the material falls 1° C. 

C. This alloy is very similar to the last; its analysis is:— — 

Fe. Ni. C. Mn. Ss. 
9439 47 #2027 057 0:03 0:04 per cent. 


In Table II. are given the results of observations of induction 
in terws of magnetising force at the ordinary temperature of the 
roon). 


TABLE Il. 

Magnetising Force. Induction, 
0:06 14 
012 29 
0°25 60 
0 52 127 
1:05 ine 294 . 
46 | 3,068 
87 8,786 


D. This sample contains 22 per cent. of nickel. It was not 
throughly tested, as the supply of CO, which happened to be avail- 
able was insufficient. Its magnetic properties, however, were 
similar to the next sample. 6 

E. The analysis of this sample was— 


Fe. Ni. Ma. 8. Si. 
7481 245 027 O85 OOL 004 002 per cent. 


As the material was given to me it was non-magnetisable at 


ordinary temperature; that is to say, the permeability was small, | 


about 1°4, and the induction was precisely proportional to the 
magnetising force. The ring on being heated remained non- 
magnetisable up to 700° C. or 800°C. A block of the material did 


* Abstract from Proceedings of the Royal Society. 


not recalesce on being heated toa high temperature and being 
allowed to cool. RARE 
On being placed in a freezing mixture, the material. became 
magnetic at a temperature a little below freezing point. : 
The material was uext cooled to a temperature of about — 51° C. 
by means of solid carbonic acid. After the temperature had 
returned to 13° C. the curve of etisation was ascertained ; 
from this it appeared that the ring of the material which was pre- 
viously 1 on-magnetisable at 13° C. was now decidedly maghetisable 
at the same temperature. On heating the material it remained 
magnetisable until it reached a temperature of 580°C... At this 
temperature it became non-magnetisable, and, on cooling, re- 
mained non-magnetisable at the ordinary temperature of the room. 


The experiments showed that through a range of temperature from 


somewhat below freezing to 580° C., this material existé :in two 
states, either being quite stable, the one being non-magnetisable, 


the «ther magnetisable. It changes from non-magnetisable to 


magnetisable if the temperature be reduced a little below freezing ; 
the magnetisable state of the material does not change from mag- 
pha to non-magnetisable until the temperature is raised to 

The same kind of thing can be séen in a much less degree with 
ordinary steel. Over a small range this can exist in two states ; 


but in changing its state from non-magnetisable to magnetisable 


a considerable amount of heat is liberated, which causes rise of 
temperature in the steel. It is observed in samples B and C of 
nickel steel, but at a higher temperature. 

As might be expected, the other physical properties of this 


_ material change with its magnetic properties. 


The wire as sent to me was magnetisable as tested by means of 
a magnet in the ordinary way. On heating it to a dull redness it 
become non-magnetisable, whether it was cooled slowly or ex- 
ceedingly rapidly, by plunging it into cold water. A quantity of | 
the wire was brought into the non-magnetisable state by heating 
it and allowing it to cool. The electric resistance of a portion of 
this wire, about 5 metres in length, was ascertained in terms of the 
temperature ; it was first of all tried atthe ordinary temperature, 
and then at temperatures up to 340°C. The wire was then cooled 


_ by means of solid carbonic acid. The wire was then allowed to 


return to the temperature of the room, and was subsequently 


‘heated ; the heating was continued to a temperature of 680° C., 


and the metal was then allowed to cool. From this it appeared 
that in the two states of the metal (magnetisable and non-mag- 
netisable) the resistances at ordinary temperatures are quite 
different. The specific resistance in the magnetisable condition is 


about 0°000052; in the non-magnetisable condition it is about 


0 000072. The curve of resistance in terms of the temperature of 
the material in the magnetisable condition hasa close resemblance 
to that of soft iron, excepting that the coefficient of variation is 
much smaller, as, indeed, one would expect in the case of an 
alloy ; at 20° C. the coefficient is about 000132 ; just below 600° C. 


‘it is about 0°0040, and above 600° C. it has fallen to a value less 


than that which it had at 20°C. The change in electrical resist- 
ance effected by cooling is alm >st as remarkable as the change in 


‘the magnetic properties, 


Samples of the wire were next tested in Prof. Kennedy’s labora- 


-tory for mechanical strength. Five samples of the wire were taken — 


which had been heated and were in the non-magnetisable state, 
and five which had been cooled and were in the magnetisable state. 
There was a marked difference in the hardness of these two 
samples ; the non-magnetisable was extremely soft, and the mag- 
netisable tolerably hard. Of the five non-magnetisable samples, 
the highest breaking stress was, 50°52 tons per square inch, the 
lowest 48°75; the greatest extension was 33 per ceht., the lowest 
30 per cent. Of the magnetisable samples, the highest breaking 
stress was 88°12 tons per square inch, the lowest 85°76 ; the highest 
extension was 8°33, the lowest 6°70. The broken fragments, both 
of the wire which had originally been magnetisable and that which 
had been non-magnetisable, were now found to be maguetisable. 
I€ this material could be produced at a lower cost, these facts 
would have a very important bearing. As a mild steel, the non- 
magnetisable material is very fine, having so high a breakin 
stress for so great an elongation at rupture, -Suppose it were us 
for any purpose fur which a mild steel is suitable on account of 
this considerable elongation at rupture, if exp»sed to a sharp frost 
its properties would be completely changed—it would become 
essentially a hard steel, and it would remain a hard steel until it 


had actually been heated to a temperature of 600° C, 


F. This sample contains 30 per cent. of nickel. _. | 

The remarkable feature in this casé is the low temperature at 
which the change between magnetisable and non-magnetisable 
occurs, whether the temperature is rising or falling. Comparing it 


with the last sample, the character of the material with regard to 


_. magnetism is entirely changed. 


G. The analysis of this sample is :— 
Fe. Ni, ©, Mm. 8. P. 
66:19 330. 028 050  O0‘01 002 per cent. 


The remarkable feature of this material is the complete 
difference from the last but one, and the low temperature of 
‘change. There is but very little difference between the tempera- 
ture of change when heated and when cooled. us 

H. The analysis of this sample is :— 

Fe. Ni. À Mn. P. 
26:50 730 0:18 0 30 0:01 0°01 per cent. 


It is curious to remark that with this material the induction for 
considerable forces is greater than in the steel with 33 per cent. of 


‘nickel; and that it is greater than for a mechanical mixture of 
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iron and nickel in the proportions of the analysis, however the 
particles might be arranged in relation to each other. 

The critical temperature of the material is 600° C. ; it shows no 
material difference between the critical temperatures for increasing 
and diminishing temperatures. 


LIFE AND EFFICIENCY OF ARC LIGHT 
CARBONS.* 


Since the earlier stages of arc Jighting little or no increase in the 
efficiency of the carbon points appears to have been made. Now 
that the dynamo machines and lamps have reached such a state 
of perfection, the subject presents itself as pre-eminently im- 
‘portant. The arc light pencil, considered as an individual part 
of the system, is indeed a small thing, but in it undoubtedly lies 
the weak spot of the system. With a view of studying the action 
of modein carlon pencils, the investigations herein described were 
undertaken. The carbons experimented upon were all of Ame- 
‘rican manufacture, and were procured from five companies (A, B, 


While the greater part of the research was upon the life and 
efficiency of the pencils, observations were also made in other 
directions. | | 

The subject was treated under the following heads :— 

1. Structure of the carbons. 

2. Life tests. 

3. Efficiencies. | 

4, Candle-power measurements. 

5. Observations of the arc and carbon points. 


1.—STRUCTURE OF THE CARBONS. 


_- It is well known that the life and efficiency of a carbon depends 


upon the system in which the carbon is burned. For instance, 
the requirements of the low tension system seems to be a carbon 
that is hard, well plated and a good conductor, the latter being 


the most important. In the high tension system, on the contrary, 


hardness and conductivity seem to be of secondary importance. 
There is a tendency to “ flame”’ and burn unsteadily when a hard 


cai bon is used in this system, and a softer one sometimes becomes 


neceszary. 

It is interesting to note the methods employed by carbon manu- 
facturers to attain the conditions above mentioned. In one of 
the largest carbon works, “forced” carbons, or those made by 
‘squirting ” the plastic material through a die, are manufactured 
for both high and low tension systems of lighting, to the exclusion 
of moulded pencils. On the other hand, another company makes 


no forced carbons, but claims that its moulded carbons are supe- 


rior for either system. The classification given below shows the 
types of ca: bons now upon the markets for both systems. 


- Thin tranverse sections of all the specimens were cut and 
mounted on glass slides, and a microscopical examination made. — 


Carbon. | High ten:ion. Low tension. 
A (1) moulded | (2) forced 
B (4) moulded 
C (8) | (6) » 

D (7), (8) forced (8), (9) forced 
E ( (10) moulded } 


structure of a moulded and a forced carbon. In the high tension 
pencil (1) the structure is a loose one, while the low tension 10d 
(2) is marked by a dense and homogeneous structure ; the size of 
the grains of carbon in the latter case is much less than in the 
former, and the particles have a more metalloid lustre. There is 
probably considerable air space in (1). The two rods thus have 


‘respectively the qualifications stated above required for high and 


low tension pencils. The resistance of (1) was found to be ‘199 
ohm ; (2) ‘144 ohm ; while (2) plated was ‘084 ohm. 


In class B, (3) and (4) were of similar structure, and the resis- 


tance was varied by the thickness of the copper plating. 

In class C (5) and (6), both moulded carbons, the structure 
varies owing to a far higher pressure being employed in moulding 
the low tension rods. 

In group D, besides a difference in pressure during manufacture, 
there is also a difference in the “‘ mix” or composition of the 
carbon ; (8) is an attempt to construct a carbon suitable for either 
high or low tension and is a mean between (7) and (9). | 

In group E, there is great dissimilarity between (10) and (11) 
although used fur the same purpose ; (11) being very similar in 
structure to (9) D, but containing less pure carbon. The efficiency 


of these types will be discussed further on. 


2.—Lire Tesrs. 


If a carbon is burned with a small current its life will be long, 
at a sacrifice of light-giving properties. If, on the other hand, a 


_ _ 


* Abstract of paper read by Louis B. Marks before the Ame- 
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large current is used, there may be a gain in efficiency at a 
sacrifice of life, The question arises—what is the proper current 
to use. Of course circumstances determine to a large extent the 
answer, and generally such a current is used as gives a fair 
mortality at a reasonable efficiency of the carbon. 

The high tension carbons submitted for test were designed to be 
burned at about 10 ampéres, and the low tension at about 20 
ampéres. In the life tests a Thomson lamp was used for the high 
tension runs, current being constantly kept at 10 ampéres and 
P.D. at 50 volts. For low tension carbons a Weston lamp was 
used. The pencils were accurately weighed before and after the 
runs, and the life calculated on the assumption that the carbons 
were homogeneous. Each set of pencils were burned an hour. 
It has been stated that “with carbons of the same hardness and 
length, but having different diameters, the larger will undoubtedly 
outlive the smaller. Of carbons of the same diameter and length, 
but differing in hardness, the harder will outlive the softer.” 
This statement presupposes that the conductivity of the carbon is 
directly dependent on the hardness or softness of the pencil. In 
order to examine more fully the relation between diameter, resist- 
ance and mortality of a pencil, six sets of carbons of the brand B, 
varying in diameter from 3 to 11th inches were carefully weighed, 
their resistances measured by the Wheatstone bridge method, and 


the pencils burned with a constant current of 10 ampères, the 


P.D. at the terminals of the lamp being kept at 50 volts. The 
diameters and resistances respectively of the upper and lower 


carbons were in each case practically the same. A mean of 10 micro- © 


meter measurements of the diameter was taken as correct. The 
duration of each run was 60 minutes. —— . 

From the results obtained it appears that the life of a carbon 
varies directly with its diumeter and inversely with its resistance. 
This law holds good only for homogeneous carbons of the same 
manufacture, type, and structure, ard as stated previously, for 
constant cnrrent and voltage. 

Taking the + inch (‘505 inch) and 1 inch (‘986 inch) pencils as 
standards and from the relation above stated, calcalate the 
mortality of the other carbons. | va 

The table gives a comparison between the actual and the cal- 
culated life of the specimens tested. . | 


TABLE. 
| | Standard | 
Mean | à inch (°505) | 1 inch, { 
inches, : Calculated | C'aleulated | 
3 | life hours, | life hours, | 
B moulded light | ‘453 | 10°92 9 32 10°64 

» 15°10 13°62 13°64 

739. | 21°58 19°44 21:38 

1195 | 36:40 | 33:49 


Thus it appears that the calculated life is larger than the 
actual when the half-inch carbon is taken as a standard, and 
smaller when the 1 inch pencil is made the basis of calculation. 
Every precaution is taken to avoid discrepancies, but errors are 
apt to creep into the work. The results, however, without doubt, 
point to the existence of such a law as has been quoted. 

Next, experiments were made to determinethe curve for current 
and mortality of the pencil, when the voltage is kept constant. 
The range of current was from 6 to 13 ampéres, and greatest 
variation in tension was one volt. 

Another series of tests was made with constant currents and 
varying voltage. The current being kept at 10 ampéres, and the 
range in tension was from 40 to 60 volts. In these tests the con- 
sumption of carbon was taken for both pencils + and —. 

Very little has been published relative to the life of the plus 
and minus carbons; Munro and Jamieson state that, ‘ with con- 
tinuous currents the -plus.- wastes: twice as fast as the minus 


carbons. With alternating currents the upper wastes 8 per cent. — 


faster than the lower if the carbons are vertical, but ait the same 


rate if horizontal.” The accompanying table shows the result of 
our tests on this point. an , 


TABLE.—RELATIVE LIFE OF THE PLus AND Minus CAarRBons 


| 
Time | Life 
volts. mine, | rms. | grms. 
| 
Bmouldedhighter.. 10 | 5°28| 440 | 1:20 
| re low ten. 19 50 | 60 5°14) 327 | 1°57 
| “HE high ten. 10 50 | 60 598; 320 187 
E forced low ten. 223 28 150 19318 7442 | 2°59 
B molded low ten. | 224 28 150 |16660 5150 | 323 
22} 28 |145 1|151:‘00 41:00 | 3:68 
| 


From this table it can be seen that the + and — carbons may 
burn away fai ly in equal proportions, or may waste in the plus 
carbon wore than three and a half times as quickly as the minus 
carbon. | 5% 

For determining the influence of diameter and resistance upon 
the relative life of the plus and minus carbons, a number of 
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moulded high tension carbons, A brand, were used, taken from the 
same batch, and burned with a current of 10 ampéres and a voltage 


of 50. The experiments seem to show that te | appears to 


become greater with increase of diameter of carbon ; but probably 
the inequality in the diameters of the + and — pencils respectively, 
as well as the difference of resistance of the two carbons of a set, 
explains the increase in the ratio. For assuming that under the 
conditions the life of a carbon varies directly with its diameter 
and inversely as its resistance, this is an indication that if the 
diameters and resistances respectively of the + and — carbons 
were the same in each run, the ratio would be practically the same 
for all sizes of carbons. | | 

The experiment with change of current and constant potential 
shows that the change of current, other things being constant, 

. (life — 
produces very little effect on the ratio { Wei k . 

On the other hand, when potential differs and current is con- 
stant, the higher the potential the nearer the approach to unity 
is obtained in the ratio. | 3 
_ The relative life of carbons of the same diameter is influenced 
chiefly by the difference in the resistance of the carbons and the 
variations of the P.D. | 

It was conjectured that blowing the arc during a run with a 

et would increase the life of the + carbon; the reverse was 
found to be the case, but with little effect on the — carbon. 


EFFICIENCY. | 


Two methods-of determining the efficiency of each set of pencils 
were employed. The first was the method used by Mr. Merritt in 
obtaining the efficiency of the incandescent lamp, and subse- 
quently by Mr. Nakano in his work on the efficiency of the arc 
lamp. By this method the deflection of a galvanometer was taken 
as a measure of the energy of the total radiation falling upon the 
face of a thermopile, the dark leats being cut off by passing the 
rays through an 
powers obtained by photometric measurements. Mechanism was 
employed whereby the angle of radiation from the arc could be 
altered without altering the distance of the centre of the arc from 
the thermopile. In the results it was noticed that the horizontal 
efficiency is very small compared with the maximum ; that rela- 
tively high efficiency in a forced high tension carbon is obtained 
only at she expense of life; that a moulded carbon is, generally 
speaking, superior to a forced for high tension and vice versü for 
low tension. In the case of the high tension carbons of brand B 
and D, of smaller diameter than that of the other pencils, we have 


a relatively higher efficiency, it was shown last year that the effi- | 


ciency varies inversely as the diameter. A copper-plated carbon 
lasts longer than a naked one, but the mean sphericity appears to 
be the same for both, or but very slightly in favour of the coated 
carbon. The use of the plating prevents disintegration, and so 
prolongs the life of the pencil; the actual amount of combustion is 


‘ apparently the same in either case. 


The conclusions drawn from the series of candle-power tests 


show that the efficiency of low tension carbons, and especially of 
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average error is only about 5 


um cell. The second method dealt with candle-. 


Spherical C.P. = } horizontal C.P. + } maximum C.P. The 

r cent., and is most generally 
: the total radiation where the 
efficiency depends upon the ratio { ati Gérard’ 
law does not hold, but for approximations spherical efficiency = } 
horizontal + + maximum. 


OBSERVATIONS OF THE ARC AND THE CARBON PornrTs. 
With a given potential difference between the terminals of the 


correct as an approximation. 


‘lamp, the length of the arc depends upon the current flowing, and 


increased as the current becomes greater. If the current be con- 
stant, the length of arc increases with the P.D. Examining the 
carbons after burning at varying currents and constant P.D., it 
was seen that with 5 ampéres there was a tendency to forma 
mushroom” on the lower or negative carbon ; the latter is eaten 
away considerably just below the tip. With 10 ampéres it is less, 
and at 15 ampéres hardly perceptible. The plus carbon hasa 
variable diameter of crater, increasing with the strength of the 
current, but with a greater ~~ with the lower currents. With 
high currents the carbon is disintegrated to a greater distance 
above the points than with low. With constant current and in- 
creasing potential, the shape of the carbons change from a point 
at 40 volts to a blunt end at 60 volts. The mushroom that forms 
where the carbon is burned with low current and high voltage, 
is absent at high current and low voltage. At 60 volts the crater 


had disappeared, and the carbons flamed ; below a certain voltage — 
_ for every make of carbon there is a point when hissing commences. 


At too high a voltage the crater breaks away and flaming begins. 
Soft cored carbons somewhat remedy this defect and should not 
flame at all at the proper voltage for the particular make. The 
breaking off of the sm 


The remedy for irregularities in the burning of arc lamps lies 
with the carbon manufacturer. 


= In the present state of the art of carbon manufacture, a careful _ 


discrimination in selecting carbons should be urged on all central 
station managers; as recently a comparative test of the beat 
known carbons in the market carried out by Mr. G. F. Peck, of 


Brooklyn, resulted in a saving of 64°73 electrical horse-power in a 


station burning a thousand lamps. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 


“The Working À of Secondary Cells.” 
Ayrton; C. G. Lams, E. W. Smita and M. W. Woops, 
Associates. Read at Edinburgh, Wednesday, July 16th. 


(Concluded from page 140.) 
These two conditions, however, we have fulfilled by the employ- 


ment of the following device, by means of which the difference © 


between the values of v and of E was measured to the one-thousandth 


Fig. 10.—APPARATUS FOR MEASURING THE RESISTANCE OF THE ACCUMULATORS C.. 


moulded low tension carbons, is comparatively small; while the 
efficiencies of moulded high tension carbons are as high as 783 to 
840 candles per electric horse-power expended in the lamp; low 
tension pencils of the same diameter nearly give only 594 to 502 
candles per electric horse-power. 

M. Gérard’s formula, for the mean spherical candle-power of a 
lamp, is of sufficient exactitude for practical purpose. 


_ A were measured. The process was as follows :— 


of a volt at identically the same moment that the values of v and 
1. The sensibility of the voltmeter was adjusted so that 12 volts 

produced a deflection of 600 divisions, and v, the P.D. at the ter- 

minals of the four accumulators under test, was measured. 

_ 2. A compensating E.M.F. was introduced into the circuit just 

sufficient to bring the spot of light to zero. 


mushroom button on the negative carbons _ 
is invariable accompanied by hissing. 
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’ 6, The sensibility of the voltmeter was increased 60 times. 


4. The main circuit was broken, and the time variation of #, the 


E.M.f. of the accumulators under test, observed by noting the 


position of the spot of light at the successive ticks of a metro- 
nome, whose rate of going was before each experiment carefully 
adjusted by comparing the metronome with a chronometer. 

5. A time curve for the values of E was drawn, and by pro- 
ducing it back until it cut the line passing through time nought 
—that is, the time when the main circuit was broken—we obtained 
the value of zat the same moment that the values of v and a 
were measured. | 

The apparatus employed is symbolically shown in fig. 10. oc, 
are the fous accumulators under test; when they were being, 


charged by means of the accumulators c., a bridge-piece was! 


placed so as to join the mercury cups 7 and 8; whereas, when c, 
were being discharged, mercury cup 7 was joined to 9 instead of: 
to 8. In both cases the current passed along the thick lines 
through an A. and P. magnifying spring ammeter, whose indica- 
tions furnished an approximate mieasure of the current, through 
an adjustable carbon resistance and a platinoid strip which could 


‘carry the maximum current, 10 ampéres, used in these tests, 
‘without its resistance being perceptibly altered. To two points 


of this strip were soldered two wires going to the mercury cups 
10 and 13; these were joined respectively to 11 and 12 in charging, 
and to 12 and 11 in discharging, so that the current always went 
through the D’Arsonval galvanometer, a, in the same direction. 
This galvanometer then measured the charging or discharging 


current, its sensibility being such that for a current of 9 ampéres 


passing through the circuit a deflection of 600 scale divisions was 
produced when the resistance in d was 185 ohms, that of the 


galvanowmeter a itself being 52 ohms. 


_ By joining the mercury cups 1 and 2 with a bridge-piece, the 
P.D. between the terminals of the accumulators under test, c, 
could be measured with the voltmeter, v ; the sensibility being 
such that with a resistance of 791 ohms in a, and 63,696 ohms in 
b, a deflection of 600 scale divisions corresponded with a P.D. 
of 12 volts. By connecting the mercury cup 1 with 3 instead of 
with 2, the resistance, b, was cut out of the circuit, and the 
sensibility of the voltmeter, v, was increased 60 times. If now 4 
were connected with 5 or with 6, and the sliding contact, s, moved 
along the thick wire. w, w, a point could be found such that no 
current passed through the voltmeter, v. Next, the main circuit 
indicated by the thick wires was broken, when the spot of light 
would move quickly across a portion of the scale, and then con- 
tinue moving right across the rest of the scale. The first part of 
this motion was of course due to the sudden variation of the P.D. 
at the terminals of the accumulators, c,, on the current through 
them being{stopped, while the continuation of the motion was due 
tojthe subsequent variation of the E.M.F. of these accumulators 
after the current was stopped. And the value of the E.M.F. at 
any moment wasequalto =~ | he 
0:2. d 
V + 600 , | 

where d was the deflection of the voltmeter spot of light at the 
moment in question, and v was the P.D. between the terminals 
of the cells, c,, just before the main circuit was broken, and which 
was measured by the voltmeter deflection when mercury cup 1 


was connected with 2. In discharging the + sign was, of course, 


used, and in charging the — sign. 

This P.D. at the terminals of the four accumulators under test, 
Ci, and which had to be balanced by the E.M.F. of the accumu- 
lators, C2, approached 9°6 volts towards the end of a charge, while 
it fell to 7°6 volts at the end of a discharge. In the former case 
the E.M.F. of four cells and a portion of the fifth of the com- 
pensating accumulators, ¢,, was employed, while in the latter the 
E.M.F. of three and a portion of the fourth sufficed. Hence, 
during the charge mercury cups 4 and 5 were connected together, 
while during the discharge it was 4 and 6 that were connected 
together. The portion of the E.M.F. of the last of the compen- 


sating cells was, as shown in the figure, obtained by shunting © 


this cell through a platinoid wire, w w, of about 2 ohms resistance, 
and making contact with a point of this wire farther from, or 
nearer to, the positive pole of this cell. This adjustment of the 
position of s caused very little change in the resistance of the 
voltmeter circuit, because the resistance of w w, was but a small 
portion of the entire resistance in the voltmeter circuit. 

This method of measuring the resistance of accumulators was 


applied by three of the students of the Central Institution— — 


Messrs. Müller, Stephens, and Wightman—to determine the 
variation of the resistance during the entire discharge of the cells 
with 10 ampéres, and charge with 9; further, during May and 


June of this year Mr. Miiller has, with great perseverance, 


been making an uninterrupted series of observations, day and 
night, to determine the resistance during the entire discharge 


and charge for various currents. For each of these currents the 


cells are being brought to a steady working state by many 
discharges and charges being successively and without interrup- 
tion made with each current. In the case of the small current the 
time of a charge and discharge is tediously long, the charge, for 
example, with 3 ampéres requiring 40 hours to raise the P.D. 
from 1°9 to 2°4 volts per cell, so that several weeks have to be 
spent obtaining the resistance for this current. This investigation 
of resistance is not yet completed, and therefore we do not propose 
in this paper to refer to the variation of the resistsnce of a cell 
with different currents when the cell is brought to a steady work- 
ing state for each current. Such an experiment has not, as far as 
we are aware, ever before been attempted with accumulators 
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former observers having contented themselves with merely 
observing the variation of the resistance when the current 
during discharge or charge was abruptly changed from one value 
to another. This is a very different thing from ascertaining 
how the resistance of an accumulator varies with the current 
when each of the different currents employed is steadily used 
for some weeks in the discharging and charging of the cell, until 
the cell has arrived at a steady working state for the current in 
question. 

We give in fig. 11 an example of the time fall of the E.M.F. 


on breaking the circuit for eight periods of 20 seconds during the © 


charge. The curves are all drawn to the same scale, but, in order 
to get the curves into a reasonable space, a different. zero line 
has been employed in drawing each curve. The actual E.M.F. 


in volts per cell is given for several points on each curve, so that 


the time rise at any period of the charge can be easily seen. 
The E.M.F. at the moment of breaking the circuit in each case 
is, as already explained, obtained by seeing at what point the 


‘curve cuts the vertical line through the time 0. The value of 


this point in volts is, in fact, what an infinitely dead-beat volt- 
meter would indicate immediately after the circuit was broken. 
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It will be observed that the time fall of E.M.F. on breaking the 
circuit becomes more and more rapid as the charge continues. 
The top curve in fig. 12 gives the P.D. at the terminals of one 
accumulator, charging with 9 ampères ; while the second curve 
gives the simultaneous values of the E.M.F., being, in fact, the 
curve drawn through points whose abscissæ are the times—0 hours 
37 min., 1 hour 36 min., &c.—for which the eight curves on fig. 11 
‘are drawn, and whose ordinates are the values of the points where 
these curves cut the vertical line drawn through the zero of time 
in fig. 11, or time when the charging circuit was broken. The 
Jowest curve on fig. 12 gives the resistance of the cell at any 
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moment during the entire charge with 9 ampéres, the ordinates 
of this curve being calculated from the formula DR ne, 
V—E 
9 3 
where v and E are values of the P.D. and the E.M.F. of the cell at 
the same instant. , | 
As the charging proceeds the resistance of the accumulator at 
first falls, and reaches a minimum; it then increases, at first 


‘Volts. 


Can: 


Ohms, 


Charging with 9 atpered, 


density allowed—viz., 3°787 ampéres per square foot—is about 
0°11 ohm per square foot of positive plate. |. 
_ Fig. 13 gives the P.D. at the terminals of one of the cells 
during the whole of a discharge with 10 ampéres, the simultaneous 
values of the E.M.F and of the resistance. The resistance at the 
commencement of the discharge is a little higher than at the 
commencement of the charge, and the minimum value to which 
it diminishes is not as low as the minimum attained by the 


resistance in charging. At the end of the fifth hour of discharge 
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Ohms. 


¢Discharging with 10 amperes. 


Time in hours from beginning of discharge, 
Fra. 13. | 


slowly, but as the charging approaches the finish the resistance 
rises very rapidly, so that when the P.D. per cell is 2°4 volts the 
resistance is five times as great as its minimum value, which is 
reached shortly after the commencement of the charging. 
Taking 0°045 ohm as the average resistance during charging, and 
remembering that there are in these cells two positive plates 
each surface of which is 9} into 9} inches, and that all four surfaces 
are equally active, it follows that the mean resistance of the 1888 
E.P.S. type of cell while charging with the maximum current- 


and charge the resistance is practically the same. After that 
however, there is a marked difference : the resistance in dis- 
chargin 


in addition, the time of a discharge is necessarily less than of a 


charge, the resistance never reaches as high a value in discharging 


as in charging. 7 

- If we take 0°038 ohm as the mean resistance during a discharge 
with 10 ampères, then it follows that the mean resistance of the 
1888 E.P.S. type of cell while discharging with the maximum 


does not rise as — as in charging; and hence, since, 
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current-density allowed—viz., 4:208 ampéres per square foot—is 
about 0°09 ohm per square foot of positive plate. 

Both in charging and in discharging with constant currents, 
the greater part of the time variation of the P.D. at the terminals 
of an accumulator is due to an actual variation in the E.M.F. 
itself; and it is only towards the end of the charge and of the 
discharge, when the resistance of the cell becomes relatively large, 
that the slope of the P.D. curve becomes practically different from 
that of the E.M.F. curve. | 

We may mention, in conclusion, that the results which we 
have obtained with accumulators made to for long periods 
through definite cycles in charging and discharging, have been 
so interesting that we are now engaged on the A of an 
apparatus which will automatically keep the current constant for 
any time at any pre-arran value, which will automatically 
change over from charge to discharge, or from discharge to charge, 
when the P.D. per cell reaches any pre-arranged limit, and which 
will record the P.D. at the terminals of the cell, and also its 
E.M.F. during the whole period. | 

We hope, therefore, at some future period to be able to present 
a graphical record of the life-history of accumulators from their 
firat formation to their death. _—. | 


“On Some Experiments in Radiometry.” * Paper read by A. 
R. BENNETT, Member. 


In the course of some experiments with radiometers, the author 
has been able to detect effects which are of interest, and which, if 


produced feebly when the instrument is standing in the air, the 
vane only being connected to the machine. When the glass is 
brought near to or touches the opposite pole, it becomes more 
pronounced; and when the glass is coated with tinfoil and put in 
contact with the opposite pole, it becomes strong and invariable. 


If the foil is removed out of actual contact, but retained within | 


free sparking distance, the vane no longer has periodic dead points, 
but discharges constantly to the outer coating, and rotation con- 
tinues so long as the machine is worked. The process may be 


reversed by connecting one pole to the foil, and drawing the 


sparks from the vane by means of its connecting wire. The di- 
rection of rotation continues, however, as before. If the end of 
the vane wire be of small gauge—No. 40, for instance—it vibrates 


violently while diseharging and with such rapidity that it seems’ 


double-ended, two perfect, and, apparently motionless, images 
of the ends appéaring half an inch or more apart. 

Continuous rotation may likewise be attained by means of an 
automatic discharger consisting of a strip of foil hanging from 
the outer coating of the radiometer opposite a contact point, 
which may be earthed or connected . to opposite pole of machine 
(fig. 3). The foil diverges from the glass when the condenser gets 
charged up, and, making contact with the point, is discharged and 
falls back, only to be again repelled. (Experiment shown.) By 
this means the condenser is automatically prevented from be- 
coming full, and the vane rotates so long as it is supplied 
with electricity from the machine. Conversely, the foil may be 
charged and the make-and-break performed by means of a light 
wire attached to the vane connection. 
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The effect appears at least partly ve pere since, on starting, 
the nearest vane is usually attracted toward, and then repelled 
from, the knob. +. ; 


Fie. 2. 


Fra. 1. 


Placed against one pole only of the machine the vane oscillates 
feebly, but can be nursed into rotation. 

With radiometers of special make more marked effects can be 
obtained. Several instruments having vanes fitted with metal 
caps, working on pivots connected to the outer air by wires fused 
in the glass were prepared (fig. 2). | 

Such radiometers really form condensers or Leyden jars, having 
the inner coating—the vane—free to move. The dielectric is the 
rarefied air, and the glass the outer coating. 

When the vane is connected to one pole of an influence machine, 

rotates until the condenser, of which it formsa part, is fully 
charged, and then stops; when the current is arrested, the vane 
rotates again in the same direction, until the greater part of the 
charge has been lost. So, by timing the impulses from the 
machine, continuous rotation can be produced. In the four- 
vaned instrument on the table the motion produced is in the 
reverse direction to that due to heat, the black being seemingly 
attracted; butin that instrument the vanes are bent at an angle 
which would naturally render the impulses effective in the direc- 
tion indicated. In the two-vaned instrument also shown the vanes 
have no bias, and the motion is sometimes in the one direction 
and sometimes in the other. This charge and discharge effect is 


* Paper read at the special ‘meeting of the Institutiou of Elec- 
omy Engineers at the Edinburgh International Exhibition, July 
17th, 1890. 


Fra. 3. Fic, 4. 


The radiometer with only one arm and two vanes is 
extremely sensitive, and exhibits the — condenser effects 
in a marked degree. While charging or discharging it revolves 
with such rapidity as to make the arm appear a circle; and when 


_ fitted with an automatic discharger, each secondary discharge after 


the main one has been effected is accentuated by a kick. The 
rotation in this case is right and left indifferently, apparently 
according to the direction in which it first obtains an impulse. 
(Experiments with this instrument were shown after the paper.) 

Experiments were made with these radiometers with the current 
from a Rhumkorff coil. 

Placed between points or knobs connected to the secondary of 
the coil, an ordinary radiometer could be got to rotate if an initial 
jerk were given, either to left or right. Left to itself, it oscillated 
only, the tips of the vanes being alternately attracted towards the 
knob and repelled from it. . ; 

With a special radiometer connected as in fig. 4, oscillation only 
could be got with dry glass; but on wetting the circumference of 
the tube round the vane, rotation was immediately set up in the 
reverse direction to that caused by heat, and continued until the 
glass dried. Merely breathing on the glass caused rotation to re- 
commence. The effect cannot be wholly due to the fact that the 
moisture made a conducting ring round the glass, as a band of tin- 
foil had no result unless wetted on the outside, when very feeble 
rotation began. 


Fie. 5. 


Rotation also occurred with wetted glass with connections as in 
fig. 5, the vane and one end of the coil being insulated. 

In these induction coil experiments the silver side of the vane 
seemed uniformly repelled and the black attracted. 

All the foregoing experiments exhibit beautiful luminous effects 
when viewed in the dark. Streams of phosphorescent light pass 


| 
| 
| 
| 
| 
| observed before, have not been published, s0 far as he is aware. 
| Some of the experiments detailed may not bear any apparent 
relation to electricity ; but the fact that electrical vibrations and 
those which give rise to heat and light, are now admitted to be | 
but different phases of the same phenomenon, must be the author’s 
excuse for troubling the Institution with them. A" 
Rotations of the vanes of ordinary radiometers can readily be 
produced by electricity. 
| An unusually sensitive radiometer placed between the poles of 
an influence machine (fig. 1) has its vanes strongly affected. As 3 
a rule, oscillation to and fro only is set up, but this may readily 3 
| be converted into rotation by timing the impulses from the + 
| machine to the swinging of the vane, or by giving the vane an | (UT 
initial start by lighting a match, or jerking it. Then rotation RE le 
| continues so long as the machine is worked. Generally, but not ae 
| invariably, the motion, if not started mechanically in the reverse, 
| is in the same direction as would be produced by heat. After the ee 
machine stops, the vane continues to rotate for a time, even after : 
the knobs of the machine are brought together; and when it is 
stopped, a single impulse is sufficient to set it off again. In the 
dark the bulb - filled with the usual nn 
| 
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between the vanes, especially their edges, and the glass. The two- 
vaned instrument may be made to rotate by connecting one ter- 
minal of the coil to the vane and holding the other in one hand ; 
two vo (wetted) of the other hand being placed on opposite 
sides of the glass, rather under the level of the vane. The forma- 
tion and a of the lines of force between the wet 
pes, gi tips and the edges of the vanes as they alternately approach 
and recede, then become vividly apparent. 

Radiometers of this construction being really Leyden jars, a 
ees deal depends on the glass of which the instruments are made. 

radiometer made of a different glass from those now before you 
exhibited rotation freely with coil when dry, although wetting in- 
creased the effect. With that instrument an air-space of one- 
eighth of an inch could be interposed between the knob and the 
glass without stopping the movement; and making the connection 
with the glass by means of a wetted finger quickened the rotation. 

But the author, wishing to discover how far the effects were due 
to the rarefied air, broke the glass. It was found that the move- 
ments continued for a time after air was admitted, but ceased as 


soon as the inside of the tube became damp. 


But the moment the tube was broken it became apparent that 
the vane was subject to new influences, and was even more sensitive 
in responding to them than it had been to heat or electricity whilst 
still in its prison of rarefied air. 

Poised in the open air, it became an indicator of the utmost 
delicacy of air currents set up or altered in direction by the 
approach or movement of heated bodies. When placed in 9 quiet 
room, free from draughts, the movement of the n from one 
place to another, however slowly and carefully it might be 


managed, was sufficient to set the vane in motion. The approach | 


of the body close to the vane—softly, so as to avoid the mechanical 
creation of draught—would agitate it powerfully, and frequently 
rotation for several seconds would be set up. | Fée 

Experiments were tried with vanes of various substances, with 
and without lamp-biack, but the rotation seems altogether inde- 
pendent of the character of the vane. Anything very light will 
do, and paper does as well as talc or aluminium. 

When the light of the sun or of a lamp, or the heat of a kettle 
is made to fall on one side of the vane only, continuous rotation 
towards the light or heat is set up. In a dark room, without a 
fire, the light from a lamp was made to shine through a funnel of 
small diameter (fig. 6), so that one side of one of the fans only was 
illuminated at the time. After some hesitation and preliminary 
oscillation the fan invariably advanced towards the light, and 
continued to rotate in that direction so long as the persons in the 
room kept 12 or 14 feet away, remained quiet, and refrained from 
changing their positions. The movement of a n only 3 or 
4 feet, however cautiously, would cause the vane to hesitate and 
stop for a moment or two, and the crossing of the room always 
violently disturbed the vane, sometimes causing the rotation to 


Fia. 6. 


be reversed for atime. But when the body was kept stationar 
in its new position the old rotation toward the light recommenced, 
and continued until again disturbed. ; 

This, and the facts that rotation is set up, and motion already 
existing is arrested, by the mere proximity of the person, seem to 
indicate that every living body and every object of a temperature 
higher than the surrounding air constitutes a field of force. It 
heats and rarefies the air around it, which ascends under pressure 
of the heavier and colder outer air. Every person not in the 
vicinity of bodies as warm, or warmer than himself, is a centre 
towards which air is always advancing from all directions, and on 
every plane from his feet to his head. On reaching him it is 
heated and ascends, so that he is surrounded by a column of air, 
warmer and lighter than the general mass, and always in motion 
upwards. ‘The light and delicately balanced vane is sensitive 
enough to reveal the presence of the resulting horizontal air 
currents. This is probably the explanation of the experiment 
shown in fig.6. The side of the fan facing the lamp, radiating 
the heat it receives, rarefies the air in front of it, which ascending, 
the fan is forced forward by the greater pressure of the colder air 
behind it. Each fan in turn, as it comes under the ray of heat, 
is subjected to the same influence, and so rotation is attained to- 
wards the lamp. 

The movement of a body from one part of the room to another 
changes the direction of the air currents in the room, and creates 
eddies and whirls which disturb the vane for a time. If the body 
is placed behind the vane, or close beside it, it neutralises or 
reverses the influence of the heat ray from the ang, € and sto 
rotation. So the further away the observer places himself the 
better for the experiment. 
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window. It excels in this res 


The motion of the air toward the body can be shown by two 
vanes partially screened from the body, and wholly from each 
other, as in fig. 7. The outer fans of each vane will advance 
toward the observer, and the two vanes will co uently rotate in 
different directions under the influence of cold air advancing 
towards the body. It is curious that the first movement of the 
vanes in presence of a ray of heat indicates repulsion. 


Fra. 7. 


It occurred to the author that a complete circle of light material 
should show the currents as well as a vane, and on making a cap 
of tissue paper and balancing it on a needle point, it prov 
so. The cap is, under some circumstances, more delicate than the 
vane, and more sensitive to heat than the most sensitive Crookes’s 
radiometer that could be procured. It was found that when a vane 
or a light paper cap was placed within a circular screen not quite 
closed (fig. 8), a ray of heat suffered to fall on the screen near the 


F 1G. 8. 


opening would set up air currents and rotation of the vane or cap, 
which would continue as long as the heat was applied. The direc- 
tion of rotation depends on the form of the aperture in the screen. 
When opened out, as in A, fig. 8, so that the heat indicated by the . 
dotted arrows falls partially within the screen, the vane or cap is 
repelled from the source of heat; when, as in 8, the ray falls on 
the back of the opening, it is attracted. The direction of rotation 
may thus by changed by adding to the screen ; when, as in B, the 
vane is being attracted, the placing of a book or other object, as in 
E, immediately causes it to stop and reverse. A peur 

_ This arrangement is of extreme sensitiveness. If the observer 
keeps well — will after sunset and ay 
cloudy sky, when the opening of the screen is exposed to 
iggy iy t a Crookes’s radiometer. of 
ordinary make, which on several occasions was noticed to give up 
work before the screened paper cap. Simultaneous rotation of two 
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Fig. 12. 


vanes or caps in the same (fig. 9) or in different (fig. 10) directions 
may be secured with one screen. | 

The movements of neighbouring bodies are not of so much 
importance as with unscreened vanes, as except in the direction of 
the opening exterior influences, unless very violent, are inter- 
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pted. Placing the body across or nearthe opening disturbs, and 
will even stop, rotation. 


Rotation may be set up by applying heat to the extérior of the - 


screen. Thus, a ray of heat 
Vanes or paper caps, protected from the outer air by glass clock- 
shades, will rotate under sunshine or other source of heat, direc- 
ae being determined by position in respect to wall of 
Rotation is produced by placing a heated screen round a vane. 
Thus, if a tinned-iron screen be taken and heated, either uniformly 
or at one or more points, it will when placed over a vane immedi- 
ately set up rotation which will continue, even in the dark, until 
the screen has cooled to the temperature of the air. 


alling at a or B (fig. 11) causes 


(| Similarly, a vane inside a screen of good conducting material, 


as metal, will rotate when heat is applied to one point of the ex- 
terior of the screen. This can be shown by applying the tip of a 
hot poker to the outside of a tinned iron screen. | 
Although rotation occurs best in screens having an opening to 
the outer air, it will take place when no such opening occurs, as 
in fig. 12, Thus, a vane inside a metal cylinder will oscillate and 
then rotate when heat is applied to the exterior of the cylinder. 
With thin metal, the application of the finger to the metal is suffi- 
cient to impart motion. oe 
These motions are probably due to the same cause as that of the 
unscreened fan (fig. 6). The screen radiates the heat it receives 
from the impinging ray; the air next the screen is warmed and 
made" to ascend, and is replaced by colder air advancing on all 
horizontal planes. The course of the currents is determined by 


the form of the recess enclosed by the screen; when the form is — 


circular or snail-like, a well-defined whirl or eddy is established, 


and so continuous rotation is imparted to the vane or cap. The 


movements caused by a screen heated before being placed round a 
vane, or subsequently heated at one or more points by the appli- 


cation of a poker to its exterior, probably have a similar origin. 
_ That the currents causing motion are horizontal seems proved by 


the fact that the fans of the vanes used were strictly vertical, and 
therefore not adapted for indicating ascending currents; and the 
light tissue caps supported on fine needle points would be apt to 
be lifted off their supports on gr vus y ascending currents, 
whereas they rotate horizontally for hours together. 
ascending air plays an essential part in the phenomenon is 
— by the fact that covering the top of a screen stops the 
motion. 
_ A hot vane placed within a cold screen will rotate until it 
cools; so the condition necessary to secure rotation appears 
to be a difference of temperature between the air and the screen 
or vane. 

_ Screens of various kinds were tried, of high absorptive power, 
like white paper and paper faced with lampblack, and of high 
reflective power, like bright tinned iron. All answer well, but the 


tinned iron best. With a bright snail-like screen the difficulty is 


not to get the vane to rotate but to stand still. Notwithstanding 
the vigorous motion of the vanes, exploration of the interior of 
the screens by suspended silk fibres does not reveal the existence 
of such powerful currents as might be expected. : ae 

A vane at rest will be disturbed by a new object, such as a book 
being placed near it, however gently the act may be performed in 
order to avoid. creation of an red draught. It will, after some 
seconds of oscillation, and perhaps a few complete turns, adjust 
matters with its new neighbour, and again become quiet. The 
placing of a similar book on the other side will renew the motion, 
which always follows the withdrawal or addition of an object. 
With a sensitive vane, alternate deflections to the right and left 
may be brought about by the shifting of books.  —’ 

A comparison between these results and those obtained with the 
radiometer is inevitable. With modifications consequent on the 
attenuation of the air in the latter instrument, the action in both 
tending to the establishment of currents of defined direction, is 
probably identical. 

The from an influence machine, ‘directed across the 
openings in the screens, will cause rotation of vanes, or caps 
ee them, as will the establishment of draught, however 
created. 

_ For the instrument consisting of a vane, cap, or sphere, within 
a screen, the author proposes the name of radioscope. 

After experimenting with vanes and caps, it was determined to 
try spheres. 

_Some India-rubber balloons were distended and hung by fine 
silk threads, such as are used for suspending the needles of 
astatic galvanometers. 

All the effects produced by the vanes and caps were observed, 
modified by the winding up of the thread consequent on rotation, 
and some curious ones in addition. 

A balloon was found to invariably turn one particular face to 
the observer on being approached, and this face it would keep 
toward him wherever he moved, so that he could cause it to rotate 
by walking slowly round it. A lamp, kettle, or other source of 
heat, carried round, had the same effect. Observation showed 
that India-rubber balloons are never truly spherical when dis- 
tended, and that one side is always a little lighter than the other, 
and that it was the light side that always turned to the heat. 
The effect may de accentuated by gumming a piece of paper or 
foil on one side, so making it heavier. No effort on the part of the 
observer can induce the paper or foil to face him. Wherever he 


goes it immediately retreats as far from him as it can. 


If a fairly spherical balloon is surrounded by a zone of | paper, 
hung on a fine fibre, and allowed to attain a state of rest, it will, 


Yet that 


when subjected to heat, begin to swing to and fro, towards and 
from theïheat, and then to rotate slowly. (Fig. 13). 

This effect is increased if the zone of paper is wetted, or one of 
wet linen used. 

Generally, a few seconds after turning on the heat rotation 
begins, continues for a few seconds only, ceases, and then reverses. 
The rotation in the second direction is much better sustained, and 
will continue until the force acting is counter-balanced by the 
winding up of the fibre. 


13, 


§ It being evident that evaporation exercised a powerful influence 
on the action, and the manipulation of wet paper belts being incon- 
venient, about half an ounce of water was put into a balloon before 
it was blown: out, and this yielded a very convenient, and, at the 
same time, fairly sensitive instrument. 
After shaking the water about so as to well wet the interior of 
the balloon, it was hung on a single silk fibre and left in the dark 
to come to rest, which having done, a lamp was caused to shine on 
it from a distance of 3 feet. After swinging a bit it turned some 
half a revolution to the left, stopped, and then began to rotate to 
the right, that is to say, in the reverse direction to the hands of a 
watch. After a few complete turns it paused, then continued for 
several turns more, sometimes pausing and going on without a 
reversal ; sometimes reversing a little, and then a ager When 
it finally stopped, the lamp was withdrawn a couple of feet, and 
renewed rotation was the result. Another stoppage soon occurred. 
The lamp was then withdrawn altogether, and rotation recom- 


menced and continued for several more turns. The experiment 


was repeated any times with slightly varying, but substantiall 
the same results. The best results were, however, attained wit 
balloons belted with foil, and by keeping the lamp 3 feet off. 
When closer, rotation was not so long continued. 


Suspending the balloon in a packing case, so that it is sur- 
_ rounded on 


ee sides by wood, increases the uniformity of the 


results, although they occur markedly when suspended unscreened 


in 


a room. 
The rotation produced appears to the author to be identical with 
that of the vanes and caps. Although the particles of bodies and 


__ gases, air included, expand when heated, indicating repulsion, yet 


heated bodies have a tendency to motion towards each other 
through the rarefication of the air between them and the presence 
of the heavier air behind, and motion will occur if the friction 
or other restraining forces are not too great. A heated body has 
similarly a tendency to move towards any other between which 
and itself its radiation rarefies the air. In the case under con- 
sideration a cone of heat from the lamp falls on the balloon, and 
is radiated, rarefying the air between them, and causing the 
balloon to slightly approach the lamp. The perpetual endeavour 
which follows to adjust between this horizontal force and the 
vertical one due to gravity may cause the balloon to rotate, 
although air currents i 

bably help. A difference of temperature between the different 
parts of the balloon is obviously necessary. All the results point 
to this stoppage and reversal after the lamp has been shining 
some time, and subsequent continuance. The stops and reversals 
give the balloon time to cool by radiating to the walls of the 
packing case and other surrounding objects. When equally 
heated all round there is no tendency to deflection and no 
rotation. 

The resumption of motion after the withdrawal of the lamp 
may perhaps be explained in the same way, the heated balloon 
now replacing the lamp as the source of heat, and acting with 
the walls of the room or of the packing case. When cooled by 
— to the same temperature as surrounding objects it comes 
o rest. 

The correspondence between the effects produced by the 
charging up of the vane of the radiometer and its subsequent 
discharge, and the heating up and subsequent cooling of the 
balloon is noteworthy. In each case motion is produced by the 
charging process, until the limit of capacity is reached, and after 
a dead period, corresponding to the full condition, is resumed 
during the discharge or cooling. 


This class of experiment, to ensure success, requires the obser- | 


vance of stringent conditions. The room should be dark, its fire- 
place closed, and every other precaution taken to exclude 
draught. At most, two observers should be present, and they 
should keep as far from the balloon as possible and remain still. 


ue to heat radiated from the balloon pro- 
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The suspending fibre should be single, as deceptive rotation may 
be got by the untwisting of a double thread; and the balloon 
must be hung up and left in the dark to come to rest before having 
the heat turned upon it. The lamp used should be the sole illu- 
minant in the room. For these reasons I have not attempted to 
reproduce the experiments in a hall like this. A balloon as truly 
round as possible should be used—a flat side will not pass the 
lamp, but oscillates alternately to the left and right before it. 

The direction of rotation appears capricious, although extremely 
well marked and persistent when once started. Possibly it is de- 
termined by the suspending fibre retaining some directive force, 
but the matter has yet to be properly investigated. 

By far the greater number of experiments gave rotation in the 
reverse direction to the motion of the hands of a watch. Sunlight 


. suffered to fall on the balloon through an opening may be substi- 


tuted for the lamp. A'kettle of hot water, or even'the close ap- 
proach of the hand or the body to a balloon suspended by a single 
cocoon fibre will start rotation. Between each experment the 
balloon should be lifted off and the fibre allowed to untwist. The 
violence with which it does this after prolonged rotation shows 


that the work done by the force, whatever it may be, is by no 


means inconsiderable. 

The resemblance of the rotation of a balloon under the influence 
of heat applied to part of its circumference to that of the earth is 
certainly striking, although it may seem far-fetched to compare 
the world with an inflated windbag. Like the balloon, the earth 
receives heat on one side, and radiates. it on the other, and evapo- 
ration (when the wet zone is used), combined with expansion of 
air, occurs in both cases. It is true the balloon has its atmosphere 
inside its shell, but the shell is elastic and capable of distortion in 
the direction of the heat, a distortion which may possibly have 
something to do with the motion. : 


The author regrets that, owing to the putting forward of the 


date of the meeting of the Institution in Edinburgh by a couple 


of months, the experiments are not so complete, nor the explana- 
- tions so exhaustive and satisfactory as he should have liked them 


to have been. | 


APPENDIX. 
Notes on Rotation of Spheres. 
India-rubber balloon simply distended Will deflect and oscilla 


but not rotate. 

Do. covered with film Will rotate until film 
of water has evaporated. 

Do. with zone of dry Will rotate slowly and 
paper intermittently. 

Do. with zoneoflamp- Will rotate slowly and 

blacked paper intermittently ; . mo- 

tion excessively slow. 

Do. with zone of wet Rotation much quicker, 

paper or wet freer, and longer sus- 

linen tained. ‘Many trials 


gave average speed as 
one turn in 1°25 mi- 
nutes. Between the 
two stages of heating 
and cooling, motion in 
the same direction 
will continue for an 
hour. | 
Do. = with 4 oz. of Rotation not so free as 
water inside foregoing, but ar- 
rangement more con- 
venient. 


Do. with zone of tin- This gave the best re- 


foil sults. In some cases 
rotation in the same 

direction. continued 

between heating and 

cooling for over three 

hours, the number of 


turns being from 150 


to 160. 


With some of the arrangements, notably, the wet paper zone, a 
lamp is unnecessary. If the balloon is suspended breast high, the 
careful approach of the body so as not quite to touch will induce 
rotation. Balloons of French make, which may be purchased at 
most India-rubber shops, are best, as they are lighter and far more 
symmetrical than English or American. 


NEW PATENTS—1890. 


11402. ‘Improvements in couplings for electric railway ve- 
hicles.” L. Prinast. Dated July 21. (Complete.) 

11440. “ Electric railways.” F. Mansrizenp. Dated July 22. 
(Complete.) 

11465. “ Improvements relating to riveting by the aid of elec- 
tricity.” M. W. Dewey. Dated July 22. (Complete.) 

11466. ‘ An improved electro-magnetic friction clutch.” T. 
M. Foote. Dated July 22. (Complete.) 
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11480. ‘ Improvements in dynamo-electric machines and elec- 

tro-motors.” E.THomson. Dated July 22. (Complete) 
11499. “ Improvements in dynamo-electric machines.” A. E. 
WapLey. Dated July 23. 
11601. “A process for obtaining metals in molten condition 
from their fused oxides by electrical action.” A. H. Cow ss. | 
a by F. W. Matthiessen, United States.) Dated 

y #4. | 

11653. ‘ Improvements in and connected with the electric pro- 
pulsion of vehicles on railways and tramways.” W. E. Heys. 
(Communicated by J. J. Heilmann, France.) Dated July 25. _ 

11657. ‘ Improvements in electric dental pluggers.” W.E. 
GiBs. Dated July 25. (Complete.) 

11679. ‘ An improved electric connection.” W. W. Horn. 
(Communicated by H. Sanche, United States.) Dated July 25. 

11690. “ Improvements in electro-magnetic separators for ex- 
tracting metal from slag and the like.” P.U. AskHam and W. 
Witson. Dated July 26. . ae 

11699. ‘ Process for obtaining chlorine a : d bromine by the aid 
of electricity.” G.Nannszn. Dated July 26. (Complete) .. 

11720. “ Improvements in connection with electrical fuses.” 
R. J. Jones and G. WorraLL. Dated July 26 CITES 

11737. ‘ Improvements in posts or pedestals for electric arc 
lamps, in the arrangement and mechanism of arc de mp in 
guide apparatus for carbon holders, and in a tus for automa- . 
tically cutting an arc lamp out of circuit.” F.W. Auucuin and 
J. Lea. Dated July 26. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


6544. “Improvements relating to electric incandescence — 
lamps.” A. A. Gozpsron. Dated April 16. 8d. Each of the © 
leading in wires has a contact piece attached to it, and between 
the two contact pieces is arranged a cone or wedge of insulating 
material. ‘lo the large end of the cone or wedge is attached a 
metal piece which is adapted to complete the electric circuit 
through the contact pieces, and to the small éd of the latter is 
attached one end of a spring, the other end of which is connected 
to the head of the lamp. This spring normally tends to draw the 
metal-piece on the cone or wedge into contact with the contact 
pieces, but is prevented from doing so while the carbon or en. sd 


_ giving conductor is intact, owing to the fact that the said carbon 
- or conductor is sufficiently strong to prevent the leading-in wires 


from expanding to allow the cone or wedge to be drawn towards. 
the contacts. Should, however, the carbon or light-giving con- . 
ductor be destroyed, the cone or wedge and metal piece are moved | 
under the action of the spring, and so make the desired contact. 

5 claims. 

6572. “Improvements in dynamo-electric erators and 
motors.” G. E. Dorman. Dated April 17. . A dynamo- 
electric generator or motor constructed according to the invention 
consists of two castings of iron bolted together and forming a 
rectangular or box-like structure, each casting being one- of 
said structure and being of trough section, and interiorally and 
against and integral with the bottom of each casting,and centrally 
located, is situated a pole piece, and on the ends of each casting 
and integral therewith are formed ends or brackets which contain 
a half boss, such ends or brackets when the castings are bolted 
together partially or entirely enclosing the ends of said rectangular 
structure aforesaid, when the castings are thus bolted together 
the pole pieces and bosses are bored out at the same time, or at 
the same sitting, so as to support centrally between the pole pieces 
an armature. 4 claims. | 

6675. ‘Improvements in electrically-driven fans.” H. G. 
Watex. Dated April 18. 6d. The inventor converts the rim of 
the fan into the armature of an electro-dynamic machine, or 
applies the ring armature of such a machine to the periphery of 
the fan, and he converts the fixed framing within or against which 
the fan works into field electro-magnets, or he applies such field 
magnets to the framing. The coils of the armature, or those of 
the field magnets, are connected to a suitable commutator on the 
axis of the fan, and thus when the machine is put in circuit with 
a suitable source of electricity, the fan is caused to revolve by the 
magnetic action applied at its periphery. 2 claims. 

7856. “Improvements in electrical transformers.” W. C. 
Jounson and S. E. Puinurs. Dated May 10. 8d. The in- 
ventors ‘construct the core of thin soft iron plates or laminae 
separated from each other either by being coated with a varnish 
containing French chalk, or by the interposition of paper, such 
plates being so formed as to afford angular or chamfered faces at 
the ends of the core. After winding upon the core so formed the 
primary and secondary coils, they surround them with bars 
similarly built up of thin Pr having a curved or angular or 
U-shape at the ends formed either by bending or stamping, and 
which have angular or chamfered faces so formed as to fit 
accurately against the chamfered faces of the core, the whole 
being thus made to present the shape of a closed loop or chain 
link, with a bar, constituting the core with its coils, . passing 
across its middle, the separate plates forming the loop and core 
lying either parallel to the plane of the loop or at right angles 
thereto. 5 claims. | 


>. 
— 

# 

we 

| 
>. 


for a given horse-power. 


THE TELZGRAPHIC JOURNAL AND 


172 fee ELECTRICAL REVIEW. 


[AuausT 8, 1890. 


9166, ‘An improved electrical repeater and commutator, to 
indicate the normal position and the movements of railway or 
other signals, slots, and the like.” D. Wezzs. Dated June 3. 
8d. Claim :—1. The obtaining of indications on the electrical 
repeater of three or more distinct and different movements of the 
signal arms, rods, slots, and the like ; using a single-line wire, and 
with the battery placed in the signalman’s box; by bringing a 
resistance coil or coils into circuit between the commutator and 
the “earth” connection, and providing an adjustable supple- 
mentary backweijght or check in the electrical repeater to ensure 
accurate indications. 


9241. “ Improvements in electric meters.” A. A. CAMPBELL 
Swinton. Dated June 4. 11d. The inventor causes a suitable 
body to vibrate reciprocally in unison with the alternations or 


periods of the current, the amplitude of such vibrations being 


proportional to the strength of the said current, and he causes the 
vibrations of the body to actuate a suitable recording or counting 
apparatus in such a manner that the said counting apparatus is 
moved forward at each vibration through a space proportional to 
the amplitude of the vibration, and consequently to the strength 
of the current, s0 that, the periodicity being constant, the count- 
ing apparatus in a given time is moved through a space propor- 
tional to the total current that has passed during that time. 5 


9571. “Arrangement of circuits and apparatus to be used in 
connection with telephonic communication.” J. E. KrinasBury. 
A communication from abroad by F. KR. Welles, of Antwerp.) 
ated June 8. 8d. Consists in the arrangement of the circuits 


and apparatus, so that the annunciator drop of one subscriber is 


cut out of the line, and only one spring jack is used for each sub- 
scriber. 8 claims. 


. 9917. “ Improvements in switches used for electrical purposes.” 
F. B. Nicnotson. Dated June 17. 6d. The inventor uses a 
centre contact piece, turned taper, and working in suitably con- 
structed contact pieces after the manner of a gas or water tap, 
and 80 ed that when the centre contact piece or bar is in 
one position that the metallic or electric circuit is complete or in 
another position it is broken. 2 claims. 
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CHOOSING A RUBBER BELT. 
By ROBERT GRIMSHAW. 


_ THERE having been ‘expressed a desire for a table 
which would show about how much rubber belt cross 


section there was needed to carry various horse-powers 
at various speeds, the following table (Zndia-Rubber 
World) is offered as being convenient and practical for 
horse-powers from 10 to 100 inclusive, and for belt 
speeds from 2,000 to 2,750 inclusive. The belt is 
supposed to be fastened with single leather lacing. 
Doubling the lacing adds about one-eighth to the 
driving power, other things being equal, and of course 
calls for only about eight-ninths as much cross section 
If the joints were riveted 
there would be required only five-ninths as much belt 
for a given power. | 


Bett Cross SECTIONS. 


Horse-power. Beit speeds. | | Feet per minute. 
2000 225") 2500 2750 
10 q ‘62 ‘00 ‘ol 
15 l'O 7 ‘8 ‘8 
20 1°4 l'2 l'1 1: 
25 1°6 1°4 1°3 
. 80 2:1 1'9 l'o 
39 24 2°2 2° 
_40 2-8 2-5 22 2° 
45 2°8 2°5 2°3 
50 3°35 2°8 2°5 
55 38 3°4 2'8 
60 42 3°7 3°4 31 
65 4°5 4 36 3°3 
70 44 3°9 30 
79 9'2 47 42 3 8 
80 5°6 4°5 4°1 
85 6° 48 43 
90 6°3 5°6 5° 46 
95 6°6 5°3 4°8 
100 9'6 o'1 


Thus, if we have to carry 50 horse-power and know 
that we are going to have belts running 2,250 feet per 


minute, we can see at once that it will take 3:1 square 
inches of cross-section rubber belt laced with single 
leather lacing, and having 180 arc of contact upon a 
cast iron pulley in good condition. We can make about 
this by having 12 inches of belt one-quarter inch thick 
or 15 inches of belt one-fifth inch thick ; or if we 
know how wide we shall have to have our belt we can 
figure up very readily what thickness to get. Thus, if 
we cannot have more than a 10-inch belt we shall 
know very quickly that it will require 3:1 divided by 
10, equal to 0:31 inch of belt thickness. 


For other belt speeds than those given it will take 
in inverse proportion ; thus, for 1,125 feet of belt speed 


per minute it will require double the quantity ; that is, 
30 inches of one-fifth inch belt, or 24 inches of one- 
quarter inch, and so on. 3 


CORRESPONDENCE. 


Accurate Measurement of Low Resistance. 


Referring to Mr. A. Eden’s article in the REVIEW 
of the 4th inst, we may mention in proof of the cor- 
rectness and advantages of the methods described by 


Mr. Eden of “ obtaining accurate measurements of low 


resistance by means of higher resistances in shunt” 
that for a number of years Messrs. Hartmann & Braun’s 
rheostats and resistance bridges have been adjusted in 
this manner and thereby gained their high reputation 
for great accuracy. Their resistance sets of small 
resistance are all adjusted to their full value by a shunt 
of higher resistance inside the instrument, the main 
resistance being left a trifle too great and being silver 
soldered direct to the thick copper feeding wires. 
These instruments will therefore require uo further 
shunts for the most accurate measurements. | 


0. Berend & Co., 
Representatives of Hattmonn and Braun. 


July dist, 1890. 


Secondary Battery Manipulation. 


In your issue of August lst, Mr. Shippey points out 
that packing the plates with a mixture of plaster of 
Paris and sawdust does not prevent evaporation of the 
liquid. I never supposed that it did, but I pointed out 
in a former letter, that evaporation is greatly retarded 
if a little carbonate of soda be added to the electrolyte. 
On my own authority I should hardly have ventured to 
make this assertion, but my attention was first called to 
the fact by Mr. Probert who, at the time was carrying 
out a series of very careful experiments at the General 
Post Office on the use of sulphate of soda in accumu- 
lators, and I believe it was found that. where two iden- 
tical cells were standing side by side in a room during 
six warm months, one containing ordinary dilute 
sulphuric acid and the other sulphate of soda, that it 
was necessary twice to fill up the cell containing the 
ordinary dilute acid, whereas the cell containing sul- 
phate of soda, never required replenishing. 

W. J. S. Barber-Starkey. 

August 2nd, 1890. 


Prof. Lodge on Alternative Path Experiments. 
A passage in my communication which appeared in 


your last issue, owing to the accidental omission of 


a comma, might possibly, I think, convey the impression 
that Prof. Lodge was one of the scientific experts who 
gave evidence in the late case of King, Brown & Co. v. 
Anglo-American Brush Corporation. Perhaps . you 
would kindly allow this letter to appear in your 
columns to correct any misapprehension to which the 
omission of the comma might give rise. 


S. Alfred Varley. 
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WOODHOUSE RAWSON 


| 


| ‘DRY BATTERY 


A distinct advance as regards capacity and constancy. 


PRICES. 
No.1 - - 6?’ high x 3” diameter, As, Od. 
| No.2 - - high x 2} diameter, 3s. 0d. 
L. ] | i a No.3 - - 28" high x 12” diameter, 2s. 6d. 


. Large stock kept. ; Prompt Gelivery. 


ELECTRICAL 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


M, |, Piccadilly, BRADFORD, YORKS; Cornbrook Telegraph Works, MANCHESTER : 
| Strand Works, CHISWICK, W.; and Union Foundry, KIDSGROYE. | 
DAILY CALENDAR FOR 189, OR CELLULOID PAPER KNIFE AND CALENDAR, POST FREE, 3d EACH 03 


BROTHERS, 


12. WHARE ROAD. LONDON. N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
‘For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HHAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


BITUMEN TELECRAPH WATERPROOF Co, 


101, Leadenhall Street, LONDON. Telegrams: “CALLENDER, LONDON.” Telephone, No, 4,485, 
| LIVERPOOL: 36, Dale Str et, | 
Works: ERITH, KENT, ' Telegrams: “CALLENDER, PICARDY." | Telephone, 8,411, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—ARMOURED-—Metal Sheathed. 
CABLES. 1895 


THE 
Ls 3 ‘Pe. al 
| 
| 
| = 
| 
; Contracts entered into for the Supply, Construction, and Maintenance of Telegraph Lines. . 209 


BERASTEIN ELECTRIG LAMP C0, EXCELSIOR 


ofthe BERNSTEIN SYSTEM of ELECTRIC LIGHTING, | aNODES AND 


ALBION METAL WORKS, 
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VERITY SONS, 
SHOWROOMS IN KING STREET, 


 COVENT GARDEN, LONDON, 
ts LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


CRANES FOR CENTRAL STATIONS, 


RECENT IMPROVEMBENTS. 


BOLTON & co, 110, — Street, LONDON, E. c. 


ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro-typing, &c., 
as used by all the principal Platers in London. 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


VATS, ANODES, Al ID COMPLETE OUTFITS. aa 


CARL OPPERMANN, Sigdon Rd, Hackney, N.E. 


- €@H The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. us 


From ;}:; to 50 H.P. 


For Driving 
FANS, PUMPS, 
LAUNCHES, 

ROCK DRILLS, 


"PRINTING PRESSES, 
and 
GENERAL MACHINERY. 


CASTINGS 


AND 


INGOTS, 


PHOSPHOR TIN, 
“ALBION” 


1830. 


COMPLEVE PLANT FOR THE TRANS- 
MISSION OF POWER. 


WOODCOCK STREET, NX \ 
BIRMINGHAM. N 


Enlarged Illustrated Catalogue 
now ready, 


. Telegrams: “Bronze,” Birmingham. CUTTRISS & CO. "9 Electrical Works, Leeds. 
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| Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


PATENT 


| Cheap, E Efficient, Strong, Silent. No Sparking! No. Overheating! 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN: & wm. ROPER, BRADFORD, Yorks. 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, La. 


ARE NOW MANUFACTURING SPECIALLY FOR THE 


TRANSFORMERS — 

DYNAMOS. | MOTORS. 
300 Lights, £175 | 26 ALP. £176 
£265 | TO HP. £966 
650  £320 ELECTRIC LIGHT « POWER 55 RP 


8121 


For Fr Catalogue and Particulars apply 0 TEE MANAGER, BATTERSEA FOUNDRY, S.W. 


JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY. JARS. 


Brown Stoneware. 


White 8 
Hoonomy Strength and Durability combined. 


Works: 


For Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with great 
toneware. Brown Porcelain. Porous 


and strength. 
Ce 
Prise Medal, Paris Electrical 


Special Shapes for Telephone and Wires. 
DENBY POTTER 


Y DERBY. 
London Office: NEW ST. PANCRAS 8ST TATION EUSTON ROAD, N.W. 


_RAMSDEN, & CO. 


BRIGHOUSH. YORKSHIRE, 
Iron and Steel Wire Drawers 


MANUFACTURERS OF 
TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Race  Contractorsto H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72 KING WILLIAM STREET E.C. 


and Gal anijers, | 


3 
: 


THE NORTH BRITISH RUBBER CO., LIMITED, 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. | 


Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 


Newcastle-on-Tyne, 39, Grainger St. ; Leeds, 65 & 66, Briggate. 547 


di 


THE 2 EXCELSIOR DYNAMO 


(PATENT ). 
Simplicity, efficiency and durability at considerably reduced prices. 
| | SOLE MAKERS- 
STANLEY & DAVIES, 


Glectrical Gugineers, 


ni 


HYDE NEAR MANCHESTER, 


COX-WALKERS 


TE 


Ô E 
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5 
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Acknowledged THE BEST: 


COXx- WALKERS 


AE. ELECTRIC WORKS, ETS 


Sheets, Rods, Tubes, Cells, &c., for Electrical Purposes, 


} 
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_“BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. HOT-AIR ENGINE. 


nexplosible Ste dy-Running, and Portuble. Consumes 2 quarts of water per H.P. per day only 


BAILEY'S PATENT BAILEY’S PATENT BAILEY’S PATENT 
WATER MOTOR. HIGH-PRESSURE WATER MOTOR. = “THIRLMERE” WATER MOTOR, = HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 
May be driven by Town’s For use in Mines, and places Much used for Telephones, fo OR WATER ENGINE. For Lifting a portion of the water 
Pressure or other available where high water pressures mos, and small installations oi the Mostly used for driving the which drives the Engine to a 
water supply. are available. _ Electric Light. Feeders of Pipe Organs. pensé elevation. 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY: WATER RAISING, &0., &o. 


BAILEY’S PATENT HAAGS PATENT 


HAAGS’ PATENT HA\Q’S PATENT 


HIGH-SPEED STEAM ENGINE. 
No Boiler No Danger! No : For Driving Fans, and other 
skilled attendunce required ! light machinery. 


JUST PUBLISHED.—“ BAILEY'S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W.H B.& Co. Post Free, 1s. 


W. H. BAILEY & Co., “sacron», Manchester. 


“These COMPOUND “ROBEY” ENGINES work with a sotdumption 


HIGHEST AWARDS AT ALL 
RECENT EXHIBITIONS. 


of less than 2 lbs. of Welsh: Coal per HP. per ‘hour when 
developing 23 times their nominal power. 


3254 
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| 
ALLIANCE ENGINEERING WORKS WEST DRAYTON NEAR LONDON. | 
London Office: PRINOE’'S MANSIONS, 68, VICTORIA ST., WESTMINSTER. | 
ALLIANCE  DYNAMOSAND MOTORS !or.4ll purposes, All sise: immediate delivery. Made by special machinery in the beet insaner possible and | 
THE STATTER PATENT CONSTANT CURRENT DYNAMO has a nigner commercial eMoteney than any other, elther English or American. | 
SPECIAL AUTOMATIC BNGINZES and DYNAMOS for SHIP-LIGHTING | 
ing Electrical, Write tor Lists. Note to Contractors.—Messrs. Statter do not tender for wiring jobs Telegrams: “Statter West Drayton.” 1931 | 
EA S | 
Of all descriptions, combining the greatest strength with highest possible insulation. Made in Bristol Stoneware (Drab or Brown) 
and Porcelain Stoneware (White), by 
PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL. 
Government and Railway Contractors. Prize Medals wherever exhibited. Se: 4 , | 
ERNEST SCOTT & Co., 
NEWCASTLE-ON-TYNE, | 
Glectrical and General Engineers. | 
TYNE DYNAMOS, 
TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 
Complete fuiistialons erected by experienced men at a 
home and abroad. 
SPECIAL TERMS TO THE TRADE. : 


Complete Catalogue on application. 


Offices : Telegraphic Addressrs: 
LONDON : 110, Leudenhall St -eet. “ Boltonite,” London. 
MANCHESTER : 24, Victoria Building “ Ampère,” Manchester. 

pie Lanvaster Yard, Cioth Hall St. “ Dyaamo, ” Huddersfield. 

i GLA : 53. Waterioo Street. “ Roots,” Glasgow. 

@: NEWCASTLE. ON-TYNE: (1 se Works, Newcistle-on- 

| JOHANNESBURG SOUTH AFRICA, wtharise,” 

| MARSHALL, SONS & Co, Lro, 

| Britannia Iron Works, Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL'S BUILOINGS, 79, FARRINGDON ROAD E0. £ | 
COMPOUND STATIONARY ENGINE & BOILER, 

j WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. ie 
à _—— Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence | 
for Engines; First Prize and for Excellence for Machinery. 
te) Len) O re) = 
| = £ + 
$8 % 
shm 

arshalls, Gatnsboro’.” fuss with Current on London.” 2000 
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= = | | E Xf A N 0 N | 
INOIA-RUBBER - COMPOUND | 
. SECTION OF SHEETING = 


EG 1 
À 
gg) SECTION OF SHEETING 
7 PATENT 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, = = 


The above, which can only be obtained from this house, is | "The Centre from which the requisite elasticity is obtained 
recognised as the Most Efficient and Economical Jointing . will adapt itself to uneven surfaces to which it may be ap- 
Material in use. It is composed of a.sapecially-prepared plied, and allow the expansion and contraction to be fully 
India-rubber Compound, protected by a covering of Vul- taken up. The covering being of Asbestos Cloth, imparts 
canised Asbestos Sheeting, as shown above; and as it a protection to the centre and so prolongs its elas- 
is thé only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pipe, | 
combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
HEAT RESISTANCE, the advantages it \.. and if applied as directed a ring can be — 
possesses will at once be seen. used many times over. | 


DFPOTS So | DEPOTS: 
MANCHESTER: Cable Street, / Muiz: Humber Dock Basin, | 
Blackfriars, 


GLASGOW: 35, Robertson Street, 
AMSTERDAM : 264, N..4. Voorburgwal. | 


BARCELONA, 1 RIESTE, LISBON & GENOA. 
AGENTS.—BIRMINGHAN— BELL & Co., 7, John Bright Street, CARDIFF: BELL & Co., West Bute Street. 


LIVERPOOL: 2, Strand St., James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


BELLS ASBESTOS |  BELL'S ASBESTOS BELL’S 

| BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | ner 

; Will effectually keep Boilers clean and re- ' Is the nc =e PACKING made. NON-COND UCTING COMPOSITION. 
move any Incrustation, without injury \ Rs 


to the Boiler Plates or Fittings. 


Will reduce 
loss by radi- 
ation, and 
saves 40 per 


cent. of fuel. 
BELL'S 


COMPOUND HYDRAULIC PACKING | —— 
Is SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 
AND ALL PUMPS, 


Is sent out 
dry in ba gs 


therefore 

others sent 


Any customer receiving Shown, fs earnestly re- 


Oil soldas Bell's Asbestos : quested to forward us 
| | of where oblaised, 


| | 
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| | 
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| | 
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hops are tabelled as above. ASBESTOLINE requires no special application. 
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ASBESTOLI 


REGISTERED. 
(| 4 
“1h DH ji ASBESTOLINE is the most efficient Lubricant for all bearings. 
wm ASBESTOLINE is the cheapest Lubricant. 


ES ASBESTOLINE saves from 50 to 90 per vent. of the > Cost of Oil. 
in ASBESTOLINE is the Cleanest Lubricant. 
“ames: WI ASBESTOLINE is favoured by Insurance Companies. 
a gam) ASBESTOLINE is the most Inodorous Lubricant. | 
i ASBESTOLINE is the safest Lubricant, its flashing point being 700 
| Ke. ASBESTOLINE has beaten all other Lubricants in making trials. 
à | a. | ASBESTOLINE is applicable in and out doors in every — 


CONSISTENCY OF. ASBESTOLI NE. 


ARBURTOLINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in a climates, both ashore 


degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in worse in this country 
ASBESTOLINE A. is spécially adapted to ordinary. Land when the gets is high. 
‘:  Engines and Machinery, in and out-door, in this country. | ASRESTOLINE CC, ed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., re the bearings are heated by steam 
in temperate climates, also on land when it is desirable to | Ds er 9 ie and sometimes is advantageously used — 
have Lubricant stiffer than A. , inste 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is ee. and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputati n is growing daily, because it is based on the experiencs of | 
thousands of users undèr the severest circumstances any lubricant has ever, been subjectei to, and not on mere lab oratory tests and professional analysis 
of insignificant quantities. It is used with marked =uccess in Steel and Iron Works, Collieries, Cotton and Wool Mills, and other Textile Manufactories. In: Corn Mills it 
has proved invaluable on the roller and other modern machines, ‘In Saw Mill:, où, Machines going up to 6,900 revolutions per minute, its work has never been app! oached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sfzes throughout the world, the success of Asbestoline is unequalled. M iny engines and 


machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. oe 


SUPPLIED. IN KEGS, 28 “<i 56 lbs., or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 lbs, 
consequently the saving in ca at is very considerable. Liberal Terms are conceded to aan Merchants. 


BELL ASBESTOS 


. BQUARE, ROUND. 


Every 10 feet has label. as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience has SRE ens to be 
THE MOST EFFICIENT, DURABLE, AN D ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY :KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


In state whether square or round 


BELL'S ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, SE. 


DEPOTS:—WANCHRSTER : Cable Street; Blackiriars.  LANERPOOL : 2; Strand SL, James St, HULL: Himber Dock Basin. 
GLASGOW: 86, Robertson SL. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENO 
No. 264, AMSTERDAM, 


AGESTS: BELL & 1, Joho Bright Street, CARDIFF : ‘BELL West Bute’ Street, 


| 
| 
| 
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| , | 
| | BELL’S ASBESTOS. 
| 
| DAGGER PACKING. 
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LIMITED, 
Mlanufacturers, 
CHARLES ST. HATTON GARDEN, 


LONDON, E.C. 


TWO MEDALS 


| AWAR D ED 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889, SS 


24. 


| 


— 
= 
—_ 
<— 


if 


SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALL SIZES KEPT IN STOSCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF 


Considerable Reduction for Large Quantities. 


PATTERNS. 
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ORIGINAL MAKERS OF THE 


cARDEW VOLTMETER, 


Read Prof. WEBER’S 


6 In the laboratories for alternating current work of the 
Electrotechnical part in the new Physical Institute of the 
| Federal Polytechnical School at Zürich, I use twelve , 
 Cardew voltmeters of MM. Paterson & Cooper to measure SO" 
potential differences between 20 and 1,250 volts, Phonix 
After receiving these twelve voltmeters I have made very numerous : 
and exact measurements to get the differences between the Ranens of 
these voltmeters and the true values of the potential differences. | 
“he results of ALL these measurements were VERY: SATISFYING, | 


it 


«Zürich, April, 1800. 

SPECIAL TERMS TO LARGE BUYERS: 


| & COOPER, = 


_POWNALL ROAD, DALSTON, NE. 


SILVER MEDAL INTERNATIONAL. ELECTRIC EXHIBITION, 1882. i 


| BROTHERS 
À OFFICES. AND WORKS: THE LEA HACKNEY WICK, LONDON E. 


MAN UFACTURERS OF CABLES, WIRES, &c, TO ANY: SPECIFICATION. | 


> 


MULTIPLE CABLES, AERIAL AND 


Gutta-Percha, India-Rubber, and 
| FANCY BRAIDED WIRES OF EVERY DESORIPTION. 
COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS, fe, ae. on 


Electrical Engineers & Contractors, | 
GOTHIC WORKS, NORWICH, 


MANUFACTURERS OF 
Dynamos, Motors, and sundry other Electrical 
CONTINUOUS CURRENT TRANSFORMERS. 

Patent Improved System of Laying Underground Mains. 
SCOTT'S PATENT. INSTANTANEOUS FUSE, 
THE ONLY ONE THAT J§ INSTANTANEOUS IN ITS ACTION, —— 

ng continued heat, and can with puter safety 


made of metal unaifected by time and lo | 
be-ran at more than half its-fusing current, "an 


D PRICES ON APPLICATION. 
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CT Warehouses: 100-6 & 100, CANNON STREET, LONDON, BO. 


Rubber snd covered in il 
‘INSTRUMENTS.—* Morse” Inkers, Staple Needle, 


 TELEGRAPE “ENGINEERS, “AND 


à ¥. * 4 i A + 
4 
La 


Resistance Coils, Sir Thomson’s, and other 


BATTERIES. LM MANUFACTURERS FOR GREAT BRITA) 


: and Continental Railways. As ‘ge RE 
a 
citer Kinds of Batteries also manufactured. 


ey tun wots soe RAILWAY BLOCK SIGNALLING. | 


LIGHT” INDJCATORS, AND WALKER'S “PASSENGER AND GUARD ” 


TELEGRAPH STORRS AND APPARATUS OF EVERY DESORIPTION. 


APPARATUS. 


‘THE INDIA-R GUTTA-PEROHA, AND TELEGRAPH WORKS COMPANY ( Limatod) are 


Patentees and Complete System of Torpedoes for Harbour and Coast 
 SILVERTOWN PATENT FIRING BATTERY. 
& Constant Battery for Mining and Blasting Purposes. 
| cowtmacts ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH Loue, 


MANUFACTURERS OF 


| VULCANISED INDIA RUBBER. 


VALVES. SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS. 
INDIA RUBBER AND CANVAS SUOTION AND DELIVERY HOSE. 


INDIA RUBBER and OANVAS STEAM PACKING — ROUND, SQUARE, and SHEET. 
INDIA RUBBER MAOHINE DRIVING BANDS. _ 


| WATERPROOF GARMENTS AND FABRICS: 


Knee W Dresses, Water and Aie-Proot 2 | 


EBONITE. 


L 


Works: SILVERTOWN, ESSEX, LONDON, E.; PERSAN- BEAUMONT, FRANOE. 
London Office—106, CANNON STREET, EC. 
Warehouse—100, CANNON STREET, EC. 


BRANCE 3. 


eee 15, St. Andrew Street. | 9, Trinity Street. 


Printed by H. KNIGHT, 18 and 19, Middle Street, E.C., and Published by the Proprietors, H. ALABASTER, GATEHOUSS & Co. at38, Paternoster Row, London. 
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8, CAL 
TH E ACME ELECTRIC WORKS, > 


(ARTHUR C. COCKBURN, M.LEE., Manager.). 
Supply Department and Head Office : PRINCES st, HANOVER squakit’ 4 .. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N.W. 


POLS FOR 


) ROYCE DYNAMO 


FOR LONDON AND 54 MILES ROUND. 


MAKERS OF MAIN SWITCHBOARDS. “ 
Sole Manufacturers of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. | | 
MAKERS OF AYRTON & PERRY'S: SPRING | AMMETERS AND YOLTMETERS. | 
8 Patent. Switches "and Cut-Outs and Electric Light and Telegraph 
| "Apparatus: of all kinds. 
PRICE LSTs ON APPLICATION. 


7, 


. 
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THE 


GUTTA PERCHA, TELEG 


COMPAN Y, LIMITED. | 


Offices : 106, CANNON STREET, LONDON, E.C. 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


LIGHT 


OF EVERY DESCRIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES OR FACTORIES, 


ESTIMATES ON APPLIGATION 


Works: SILVERTOWN, LONDON, E. - 


TH E 


WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E. C. 
Mlanufacturers of 


COVERED CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


; WATT, AND WORK, 20. 
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ECONOMY. 


CHEAPNESS. 


British | Representative—HOLLANI ) DELL, 7, 


& CO. — WORSE: PERRET, NEAR PARIF. 


, 7, LAT TLE 
Telegraphic ‘Address: LO 


UEEN 8' ST. WESTMINSTER, 


N,” 


TELEGRAPH, 
TELEPHONE, 


Round, Flat, 
Laminated, 


AND ALL 


BATTERIES 


DYNAMO WIRES 


THE TELEGRAPH MFG. CO. Lp, 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. sat 


Lapped, 


Braided. 


COMPOUND ENGINE. 


SIMPLE, ECONOM 
DURABLE. 


USED FOR ALL PURPOSES. 
= ALL SIZES 10 TO 350 


WRITE. FOR CIRCULAR 


MUSGRAVE SONS L® 


GLOBE IRON WORKS 
BOLTON, ENGLAND. 


THE TABOR INDICATOR 

THE ONLY INSTRUMENT THAT GIVES 

“ACCURATE DIAGRAMS AT BOTH HIGH 

ACCURACY is DESIR wel 
“WRITE FOR 


JOHN MUSGRAVE & SONS Lo 


GLOBE IRON WORKS 


BOLTON, ENGLAND. 
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THE PAISTE SWITCH. 
Record: 100 in daily use. 


The movement breaks and completes 
the circuit in an instantanéous manner, 
preventing arcing or charing of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


THE PAISTE SWITCH, MAG 
A. REYROLLE, : 
10, UNION MEWS, UNION STREET, MIDDLESEX = 
HOSPITAL, LONDON, W. asec — 


D 


SUNBEAM LAMP 


LIMITEHD, 


GATESHEAD-ON-TY INT JE=. 


THE WHOLE OF THE 


SOLE MAKERS 
FIVE COURTS 
OF THE RECENT 


L 
INCANDESCENT EX HIBITION 
SUNBEAM 
PRICES AND PARTICULARS 


LAMPS, 
ON APPLICATION. 


RECEIVING 


‘SILVER MEDAL 


HIGHEST AWARD. 


Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 200 


LOW RHSISTANCE. 


Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


ELECTRIC LIGHT ENGINES. | 


BROWETT, LINDLEY & CO. 
SANDON ENGINE WORKS, M ANCH ESTE R 


SALFORD, 
ar —— à; Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in 
| use for Electric Light Engines. Send for Lists. 3785 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 


m 20 to 300 LH.P. made. 
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THE 


THOMSON-HOUSTON SYST 


The most 


efficient 


in in 


existence. | existence. 


| 


ALTERNATING CURRENT. ELECTRIC LIGHTING APPARATUS, 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


MODEL CENTRAL STATION. 


ELECTRICAL 
OF EVERY DESCRIPTION. ROY AL à MILIT ARY 


“Okonite” Wire EXHIBITION 


OF ONE QUALITY ONLY, 
1,000 MEGOHMS PER MILE. | LIGHTED THROUGHOUT 


wiz 


% 


ON THE 


as 


LAING, WHARTON DOWN, 


S2a, NEW BOND STREET, LONDON, W. 


THOMSON-HOUSTON SYSTEM 
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AAt 
CONTRACTOR TO THE LORDS OF THE ADMIRALTY, | 
INDIAN GOVERNMENT, &c., 
| 3 
DYNAMOS, MOTORS, ARC LAMPS. ; 
SEARCH LIGHT APPARATUS of every description. |? 
CUT- OUTS—ORDINARY, MAGNETIC. 
SCOTT’S PATENT SWITCHBOARDS. 3 : 
LAMPHOLDERS. 
MIRRORS FOR PROJECTORS— 
| . Unequalled. | A 
NOTE.-Any of the above to be seen in stock at the Works, or in course of construction. The Acton Hill 4 
Works is the only Establishment in the Kingdom where Projectors of three sizes, fitted complete | % 
with lamp and mirror, can be obtained from stock. 4. 
For Wiring, Laying of Mains, or Fitting | 
up Complete Installations with indepen- | 
dent plant, consisting of Engines, Boilers, |: 
Accumulators, &c. 
Is drawn to the facility for supplying electrical plant y 
| at short notice, and of perfect workmanship. Owing 4 
| to the possession of the most modern machinery and |? 
appliances and a trained staff urgent work can have the 4 
best attention. 
ELECTRICAL CONTRACTORS AND CON- |; 
SULTING ENGINEERS are invited to send particulars |? 
of Specifications and Specialities required. Dynamos, |3| 
Motors, and Electrical Apparatus built to Inventors’ || | 
own instructions. _ | À | 
DONT FORGET to inspect exhibit at the ||]. 
Edinburgh Exhibition. Search Light Plant || | 
operating every evening. 


| 

# 

BY 

# 

# 

; 

# 

# 

< 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

4 

4 

# 

# 

# 

# 

# 

4 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 

# 


Vi THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


[August 8, 1890. 


WALSALL. 


WALSALL HOLDER. 


“BOSS” HOLDER. 


= 
+ aE 
» | “i O 
Specially suited for Testing the Conditions of Accumulators. | 
IMPROVED, | À 
LARGER SCALE, 
SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA, NEW PUSH SWITCH. à 
As regards their use for Sosctitsrt Batteries, Mr. W. H. Preece writes Press Once to Light the oe 
WIMBLEDON, 22nd February, 1888. | 
To THE WazsaAzz ELecrricaz Co. | by a 
Gentlemen,—I have calibrated your Voltmeter, and find it THe: : 
very exact. It is now in regular use in my Battery room, and mm lt : “à 
proves to be of great service. No Secondary Battery Installa- | | lls Ss a. e 
tion should be without one. It supplies a real want. | il 
(Signed) W. H. PREECE. 
| (COMPANION TO THE ABOVE), À 
New Patent 4 AMPS. IN TENTHS, | 
CEILING ROSE. 492 
* 


IL 
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CUT-OUTS, SWITCHES, | /* 


&c., &c. | 


ee 


| 


| 


lns 


m 


PRESSEL SWITCH, 
5S, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 7 
group. 4 Polished Brass 45s, per doz. 


ELECTRICAL 


according to Specification. 


CO. 


| wale 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| EN 
| 
| _ 
| 
| : 
| FA NEW LIST ON APPLICATION. : 
— | 
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| VOLTMETE 
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THE INTERNATIONAL COMPANY. 


SOLE DEPOT OF MIX & GENE 
OFFICE AND 


ARNOLD'S ROAD, BOW, E. 
wanznouse: ALDERMANBORY, BC. “WORKS : À NEUENBERGER STRASSE, BERLIN, S.W. 
Telegrams: “GENEST, LONDON,” 


WE SUPPLY 


ive 
it 
he au 
le 


FOR DIRECT OR 


DIRECT FROM STOCK ON 


WRITE 


RS. 


ELECTRICITY 
METERS 


ALTERNATING CURRENTS. 


MOST FAVOURABLE TERMS. ; 


QUOTATIONS. 


PREECE, 


ELECTRICAL ENGINEERS & CONTRACTORS, 


OF THE 


\ *, 
| 1 4 == 
” 
=_- 


ARC LAMPS, SWITCHES, &c. 


3 pe. | aay ’ Estimates and Specifications prepared free of charge on application. 7 


(| Hi | "à 
|| 


= = = 


Chas. CHURCHILL CO. 


21, CROSS STREET, FINSBURY, LONDON, E.C., 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. | 


LARGE sHOW MOOS. 


The Largest Stock of 
sara AMERICAN MACHINERY AND TOOLS 

| in Great Britain. SET K 


SCREW PITCH GAUGE. Sent for ds: 3610 


» 


INFANT DYNAMOS MOTORS 


Specially constructed for practical working. First-class workmanship and materials. Electrically and 
mechanically perfect. For Lighting, Plating, Transmission of Power, &c., &c. 


‘Size, No.1. No.2, No. 3. No. 4. No. 5. _ No.6 
Output in Watts - - 5O 100 200 400 700 1,000 


Per Cent. Efficiency -, - 75 78 sO LE Be 92 


Lonoon Acenrs: Messrs. PATERSON & COOPER, POWNALL RD, DALSTON, NE. 


SPEED INDICATORS. 


PRICE LIST AND PARTICULARS ON APPLICATION. 


. H. _AU STIN, Florence Electrical Works, ARMLEY, LEEDS. .. 


roger 


à 
| 
R. ARON’S 
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| | 
f 
| | - 
|) 
| 
| 
| 
‘3 
| 
| 


_- 


VIII _ THE TE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. [August &, 1890, 


ELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION. AND 


D OF No. 109 FARRINGDON ROAD, 
LONDON, E.C., 


Are the SOLE LICENSED MANU- §f À 
|| FACTURERS of TELEPHONES for uk 
| | Export and for use in the United King- ih ; à 


dom, under LICENSE granted to the § 
0) Company by the UNITED TELE- 


à 


AT PHONE COMPANY of London (now 
| the NATIONAL TELEPHONE CO) 
NO TELEPHONES can be manufac- 
tured by any person or Company (other 


than the CONSOLIDATED TELE- 
PHONE CO.) in the United Kingdom, ===. 
and the said Company offer a 
substantial reward for sufficient 
evidence as will enable proceed- 
ings to be taken against infringers 
of these rights. 3 


ij 

Ill £ TELEPHON \ 
i ON & MAINTE | 
| L NANCE 


Catalogues and Price Lists are to be had Free 
6 on application. 


the celebrated Srmpzex Arc Lamp, which burns with great 
brilliancy and steadiness in parallel circuits. 


Sizes from 5 Ampéres Upwards, 


SIN GLE LAMP COMPLETE, WITH GLOBE (large and small size) from 90s. 


GAS ENGINE. Type of Engine 24 HP. Nominal. 


SIZES :—20 H.P. to 100 H.P, TUBE FIRING. 


AN 


Manchester. -8, Todd Street, $§ DEPOTS. | 
Glasgow.—134, Buchanan Street. Cloth Market. 
Dublin. - 62, Middle Abbey Street. Belfast.—13, Queen’s Square. 

Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.—80, QUEEN WICTORIA ST., E.C. 


ANDREW & Coy. Ltd. REDDISH, STOCKPORT. 


THE CONSOLIDATED TELEPHONE Co. is prepared to cmt 
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TELEPHONE, No. 3120. Telegraph Address: “ SECOHM, LONDON. 


NALDER BROS, 


MANUFACTU RERS OF 


PP 
A 
V4 2 \ 2 iy LA \ 
4 à) 4 
= A Me 
, 
L 6 © 
\) 
MP 


ec A M M ET E RS 


AND 


VOLTMETERS. 


A SPECIALITY IN HIGH-CLASS 


| 
| hi it 
4 | 


FOR DIRECT OR ALTERNATING CURRENTS. 


RESISTANCE FRAMES, 


DOUBLE TREBLE POLE SWITCHES. 


NALDER BROS. & Co. 
13%, HORSEFERRY ROAD, WESTMINSTER. 


ELECTRICAL ENGINEERS, 


Heaton Wonks, NEWCASTLE- ON- “TYNE. =. 


Manufacturers of 


ELECTRICAL 


for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A. CAMPBELL SWINTON, 66, Victoria Street Westminster. 


Telegrams: ‘DUNAMIS,’ LONDON. Telephone No. 3166. 


‘ 
‘ 
‘ 


— 
À À 
| | 
| 
| 


+ Less discount to the Trade. 


Chapel Street, SALFORD, MANCHESTER; 7, Bothwell Street, GLASGOW. 


71, QUEEN VICTORIA STREET, 
LONDON, HE.C., July 30th, 1890. 


LAMPHOLDER MONOPOLY. 


. NOTICE. 


Having investigated the claims of the Edison-Swan United Electric Light 
Company to patent rights for the manufacture of Lampholders in the United 
Kingdom, we have come to the conclusion that these claims cannot be contested 
: successfully. We have, therefore, made an arrangement 
with the above-named Company to protect our Customers 
nd cgamst law suits for infringement on all Lampholders 
which we have hitherto sold to them, and have secured « 
LICENSE under which we shall manufacture our Lamp- 
holders for the future. This License stipulates for the 


following 


PRICES 
Fr STANDARD LAMPHOLDERS (No. 2,00!) 18 each. 
Do. wih SHADE CARRIER 


: Do. with CORD GRIP and SHADE CARRIER 26 ,, =. (22 A 
| 


For prices of our other Holders, refer to ow new yu. == 


Catalogue which will appear about August 15th. 


No. 2,071. 


We are continually stocking large quantities of these Holders, and our endeavour 


will be to keep up the quality of the Holders to a first-rate standard. 


THE GENERAL ELECTRIC CO. Lro, 
G. BINSWANGER, Managing Director. 


MANUFACTURERS AND SUPPLIERS OF ELECTRIC LIGHT FITTINGS AND SUNDRIES TO THE TRADE. 
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DYNAMOS 


J. H. HOLMES ry Co. 


-ON-TYNE | 
.74 Coleman Str22t, ONDON. 
2662 


WOODHOUSE RAWSON UNITED, 


TELEPHONE: 1588, TELEGRAMS: “INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY, 


(Estabs.shed 1850), 


ELECTRICAL AUCTIONEERS, VALUERS 


AND ARBITRATORS, 
QUEEN VICTORIA ‘STREET, LONDON, E.C., 
And Albert Square, MANOHESTER. 1542 


THE ELECTRIC & GENERAL INVESTMENT CO, | 


LIMITED, 
Offices & 2, GREAT WINCHESTER STREET, Lonvon, E.C. 


—- 


His“Grace the DUKE OF MARLBOROUGH, — 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 


OF UNDERTAKINGS for Electric Lighting, Traction, Trans- | 


mission of Power, and other industrial uses of electricity. 
Communications may be addressed to— 


J. CECIL BULL, 
3827 Secretary. 


NOTICE TO CREDITORS. 


In the matter of the Volta Electrical Company, Limited, Electrical 
Engineers and Contractors, Circus Street, Piccadilly, Manchester. 


OTICE IS HEREBY GIVEN that the creditors of the 
above-named company are required, on or before the 19th day 
of September, to send their names and addresses, and the particu- 
lars of their debts or claims, and the names and addresses of their 
solicitors, if any, to Mr. Tuomas Brower, Sandon Iron Works, 
Salford, Manchester, the undersigned liquidator of the said com- 
pany, and, if so required, by notice in writing from the said 
liquidator, are by their solicitors, to come in and prove their 
said debts or claims at such time and place as shall be speci- 
fied in such notice, or in detault thereof they will be excluded 
from bg benefit of any distribution made before such debts arc 
prove 
Dated this 8th day of August, 1890. 


3916 THOMAS BROWET'T, Liquidator. 


ENGRAVED NAME PLATES 


MACHINE BNGRAVING 


ON BRASS, IVORY, EBONY, &c., 
TO THE TRADE. 


GILKES’ ENGRAVING WORKS, READING, BERKS 


3895 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 


188, LONDON WALL WOOD STREET E.C. 


EBONITE. 


| Relating to Situations Vacant, Situations 


CHEAP PREPAID ADVERTISEMENTS, 


Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


*_* This Scale does not apply to Trade Advertisements, terms for which 
n be had on application. 


ws TED, in the North of England, an experienced draughts- 
man, thoroughly qualified in electric dynamos and motors. 


—Apply, stating age, experience, and salary expected, to “3914,” ~ 


ELECTRICAL REvIEW office. 2012, 


JVLECTRICAL ENGINEER.—PARTNER WANTED, able 
to push for orders and take charge of installation work. 
Capital required, £1,500 to £2,000. New works; new specialities. 
Excellent start for energetic young man. —Apply, stating experi- 
ence and qualifications, No. 3,917, Office ELEcTRICAL REVIEW. 3917 


WP iv Situation by a young man (19) used to resistance 
coil work.—“ J.,”’ 42, St. Paul’s Crescent, N.W. 


OUNG ELECTRICIAN (24), seeks engagement. Lighting, 
power, or installation work. Practical, theoretical; good 
references.— H. G. J.,” Trafalgar Villa, Berkeley Road, Bishops- 
ton, Bristol. 3892 


JILECTRICAL ENGINEER seeks engagement ; installation or 
central station work. Good references. Home or abroad ; 
small salary.—Address ‘ A. S.,” office of this paper. 3891 


N ELECTRICAL ENGINEER of considerable experience in 
mechanical, electrical, chemical, and electro-mining engi- 
neering, seeks a fresh engagement. Fair analytical chemist, 
draughtsman, mechanic, and experimentalist, accustomed to draw 
specifications and estimates. Would not object to go abroad. 
First-class testimonials and references. An A.I.E.E. and member 
Manchester Geological Society. —Apply “0. R. 8.” 126, Stockwell 
Park Road, Brixton, S.W. 3015 . 


j\LECTRICAL ENGINEER desires engagement. Several 
years’ experience in the manufacture of dynamos, installa- 

tion work, &c. Moderate salary. Fenn, Maison Dieu Lodge, 
Dover. 3912 


[Continued on next Page. ] 


FOWLER, LANCASTER & CO. LTD., 


BIRMINGHAM, 
IS NOW THE 


LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


ELECTRICAL SUPPLIES. 
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WW 
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TC 
| 
2062 


YIT THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, [August 8, 1890. 


HEATSTONE A. B. C. INSTRUMENTS.—Two complete TRAINING FOR ELECTRICAL ENGINEERS. 
sets, condition equal to new, for sale, cheap. — Letters | 


“A.,” 18, Old Street, London, E.C. —= | THE ELECTRICAL STANDARDISING, TESTING 
UTTA-PERCHA, old, in good condition, wanted ; best price AND TRAINING INSTITUTION, 


given.—W. R. Bret & Co., 4, High St. Birmingham. 3894 


ANTED, sensitive Thomson reflecting galvanometer, with | FARADAY HOUSE, CHARING CROSS ROAD, LONDON, W.C 
lamp and ord Wheatstone bridge, condenser and key, all 


The Rr. How. the EARL OF CRAWFORD, Chairman. 
NE SHILLING will be paid for ELecrRicaz Review The Hon. REGINALD BROUGHAM. 
No. 490, Vol. XX, (April 15th, 1887).—Send to ExzcrricaL ROBERT HAMMOND. 
Review Office, 22, Paternoster Row, n. FRANCIS INCE. 
EFORE ORDERING Electrical Plant and Accessories, PRINCIPAL. 


Write for Pamphlets to the ELecTRICAL ENGINEERING HUGH ERAT HARRISON, B.Sc., A.M.LC.E. 
CoRPORATION, Limitep: “ Electrical Distribution,” ‘Machine | | 
Driving by Electricity,” “ The ate Vi System of ‘Cheap Trans- HE NEXT SESSION will commence on Wepnespay, 17th 


port,” and “Electrical Supplies.” Victoria St., Westminster. September. The Institution is in affiliation with some of 


2%. | the largest Electricity Supply Companies, into whose works and 
O BE LET, UNFURNISHED, the House stations the Students are drafted. 

with à end comp at, | Application should be made to the Secretary, P. A. LATHAM, 

electrical plant, fittings, &c. Recently in the occupation of | M.A., 15, St. Helen’s Place, E.C. . 3890 

Mr. R. E. Crompton.—For particulars apply to JOHN SLATER, 

Architect, 39, Great Marlborough Street, W. 3774 


“I NSTRUC!IONS FOR THE LAYING AND JOINTING | 
OF UNDERGROUND ELECTRIC CABLES.” — Pro 
fusely Illustrated.—Translated from the French of Dr. Francois | | ® 


Borel. The Kinetic Enerngegrine Co., 26, Norfolk Street 


Len WO | MADE OF STEEL, BRIGHT ALL OVER, TURNED 
— AND CHAMPERED EDGES. | 
| For Bolts of diam, } à $ 1 1} 
“LAHMEYER’” DYNAMEO. | | 
See Advertisement every alternate week. 3519 Price per Gross, 1/9 2/- 2/8 2/9 3/3 3/9 4/3 5/3 7/- 9/- 14/- 17/- 


BOLLING & LOWE, 2,Laurence Pountney Hill, LONDON. | Sample on Application. 


JOHN JARDINE, 
DEERING STREET, NOTTINGHAM. 


STIFF & SONS, 


LAMBETET LOW DOW, 
MANUFACTURERS OF 


PLUMBAGO CRUCIBLES, 


Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 
SWITCH "BLOCKS, FUSE BLOCKS, BELLS OR GONGS 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. Of all Sizes and of Best Quality and Finish, 


AWARDS:-PARIS AND VIENNA ELECTRICAL EXHIBITIONS. $ FOR ELECTRIC AL PURPOSES. 


CLEMENT STREET, BIRMINGHAM, 


MANUFACTURERS OF 


| R. McGOUNE, BUCHANAN & CO., | 
es an uo ons on : ep ment tor em 8 
of Patterns and Specifications. Wholesale Mica Merchants. Mica for Electrical and all other Eur 065, used by Electricians. A 
TRADE MARK. | 
ELECTRICAL SUPPLIES. 
CHINA. 
15,000 Lamp Holders, 6,000 Ceiling Connectors, 
3,000 Shade Holders, À 700 Wall Connectors, 
| 5,000 Cut-Outs, 13,000 Branch Switches, 


3,000 Main Spring Switches, assorted sizes, 


STOCKED READY FOR IMMEDIATE DELIVERY. 


USE THE PATENT CEILING CONNECTOR. 


USE F. L. & CO.”S PATENT LAMP CAPS. | 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


Send for Samples. and 
Ks" Note :— == 


FOWLER, LANCASTER & Co., Ltd. Birmingham. 


SHEPPARD, ALLARTON & MADELEY, 


—- 
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FOR EVERY PURPOSE 
Are more carefully and accurately calibrated than _ others in the market. 


EVERSHED'S PATENT | 
A M M E + FE R Thorough Mechanical Construction. Simple 
connections for heavy currents. 
V | + M ET E R _ Can be left continuously in Circuit. Do — 

| | a not overheat or burn up the Coils. | 
] For QUICKLY measuring at full working volts the . 
4 re) H Mi M a | E R S. ' | INSULATION RESISTANCE of House Wiring, 


| ALTERNATING CURRENT INSTRUMENTS 
| AMMETE R radia 


Our new pattern is the most perfect 


‘ 
= 
= ya i » 
<==? Onno, ' 
fi 


Contractors to Ei nglish & Foreign Governments, 
Railways, Central Stations,&c. 


) YNA MO 


Armatures insulated entirely with À) 
| | Armatures and Field Coils | 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures, 


: 
|| 


QTEAM DYNAMOS 


DYNAMOS and MOTORS Ÿ 


Built to Specification. 


STEAM DYNAMO for ELECTROTYPING- 
supplied to Ordnance Survey Dept. 


WoooFiELo Works, HARROW. ROAD, 
10-H.P. Launch Motor with Goolden oe Arma 


will work with Armature 


- 


VENTILATED INSIDE. 
POSITIVE DRIVING Long Bearings. Clean and Economical Lubrication. Standard Goolden Overtype Dynamo, built 
of Conductors, CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 

| AMPLE GLEARANGE and at same LOW TEMPERATURE. Some weighing over SEVEN TONS without Engine. | 
| for Armatures. | Dypamos ot ¢ of this type have worked at 360 volts, trans- 
mi pow (a severer test than lighting) 
‘- OT O RS for some years a penny being spent in 


HIGH EFFICIENCIES. | 


LONDON, W. 
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Publications, 


THE NINTH ANNUAL PUBLICATION 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 
CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS :—BRITISH, 338 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges, CONTINENTAL, 94 Pages, Yellow Edges. 


3 1 LEADING ELECTRICAL TRADES DIRECTORY OF GREAT ‘BRITAIN, 
AND THE OLDEST ELECTRICAL DIRECTORY IN THE WORLD. 
Post Gs. 

Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Telegraph and Telephone Constructors, Makers of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 
Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 
Electrical Trades. No office is complete without a copy. 


= = CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM “mi 
- Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, E.C. 


JUST PUBLISHED. Edited by CHARLES W. HASTINGS. 3 : 

THE GAS, WATER AND ELECTRIC LIGHTING 

COMPANIES’ DIRECTORY, 1890. LE GENIE | CIVI L; 
FOURTEENTH ANNUAL ISSUE. Weekly Review of French and Foreign Industries in General, 


Demy 8vo. 290 pp.; Cloth Boards, 5s. Post Free, Stiff Covers, 48. 


GASWORKS STATISTICS, 1890. | 6 RUE DE LA CHAUSEE D'ANTIN, PARIS. 


TWELFTH ANNUAL ISSUE. 
Demy 8vo, Stiff Covers, 100 pp., 38, 6d. Post Free, — Editor-in-Chief, MAX DE NANSOUTY, soon of ton =~ CS 
Manufactures, Officier d’Academie, Secre of the Electrica 
WATERWORKS STATISTICS, 1890. Committee of the Exhibition of 1889. 
TENTH ANNUAL ISSUE, = 
_ Demy 600, SAF Covers, 0 pp. 38, GA. Post Free. LE Gein Civiz deals with all subjects connected with Science 
WE ABOVE THREE WORKS eee a IN CLOTH IN ONE VOLUME. and Industry, Arts, Architecture, Construction, Hygiene, Public 


These books been to date, and contain much Works, Electricity, ‘Chemistry Rai ways Mechanics, &e. 
aluable and additional information. 


London : HAZELL, WATSON & VINEY, Ltd., 1, Creed Lane. 567 THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


For every description of NEW and SECOND-HAND ELECTRICAL APPA- 
RATUS, PLANT and INSTRUMENTS, de, ready for immediate delivery, Chausée d'Antin, Crvit Orrice, 6, 


Consul 


ESTABLISHED 185850. 
THE 


Glectr car Railway Engineer 


Li i An Illustrated Monthly Review of the Construction, Machinery and 
A POPULAR ILLUSTRATED JOURNAL DEALING WITH | | Administration of Railways. 
ELECTRICAL MATTERS. | MONTHLY, ONE SELILLINC+. 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


PUBLISHED MONTHLY—POST FREE, 6d. 


Offices & Warehouse: 52, Queen Victoria St., & 39, Queen St., London, E.C, 
Telegrams—* INDICES,” LONDON. Telephone—1533. ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 14s. 


(Payable in Advance, including Postage.) Specimen Copy Post Free, 1s. 


Le MONITEUR des INVENTIONS INDUSTRIELLES | OFF!CHS:—8 CATHERINE ST., STRAND, LONDON, W.C. 


ESTABLISHED. 1872. | 
THE TELEGRAPHIC JOURNAL AND 


15th YEAR. 


6 BOULEVARD DE STRASBOURG paris. | BLECTRICAL REVIEW 


Siateen Pages, Half-Monthly, Illustrated. Now Rendy.-Price 2. Cloth. 


SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free, ' OFFICES: 22, PATERNOSTER ROW, LONDON. 


PATENT 


SELF- BINDERS 


THE “ELECTRICAL REVIEW.” 


Tis Self-Binder, or Reading Case, is intended to hold ELxcrricaL 
Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 

To be obtained at the ELxcrricaz Review office, 22, Pater 
noster Row, London. 


_ Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 


All communications for the Advertising or Publishing Depuit- 
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INSULATING PRODUCTS. 


 VULCANITE & EBONITE. 
CELLUVERT FIBRE, 


‘SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
 VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. | 


Pure Para Telegraph Strip, Insulating Tape, &c. Patented Non-Stretching Pure Rubber Insulating Tape. 
Rubber Goods of all kinds for Electrical Purposes. . 


PATENT COTTON “SIMPLEX” BELTING 


For DYNAMO, MAIN, and DRIVYING. 


India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION TO 


DAYID MOSELEY & SONS, 


CHAPEL FIELD WORKS, 
MANCHESTER. 


| WAREHOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. | 14, Place Sainte Gudule, BRUSSELS. 
14, Aldermanbury Avénue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, Kl Reichenstrasse, HAMBURG. 
| 3690 


THE FOWLER-WARING CABLES Co. 


_ 85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


LEAD-COVERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF FOWER, | 
And Underground Installations of every kind. 


SPECIAL ANTI-INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION, 
LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 


GOLD MEDAL, 


à 

Ÿ 


REFERENCES AND PARTICULARS ON | APPLICATION. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all Kinds of 


. DAMP PLACES, &c. 
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| 0,'8 'S STEAM FITTED WITH 
| LERS | 
| ELIMINATING ALL 

- LOCO, MULTITUBULAR, DEPOSIT 


NCASHIRE and other types, ‘ON BOILER PLATES. 


ENGINEERS & BOILER MAKERS, ” Constructed for High-Pressure Steaming. 


WALBROOK HOUSE, LONDON, EC. ILLUSTRATED PRICE LIST UPON APPLICATION. 383 


Works: ft. GEORGE STREET, LONDON, E _Tondon of CHARLESWORTH, HALL & CO., sup. 10." 


LAMPS 


EVERY N:CESBARY FOR ELECTRIC LIGHTING. . ll 
DY RAMUS OF THE BEST CONSTRUCTION. A 
MEASURING INSTRUMENTS AT LOWEST PRICES 


— | F. ZOPKE, Wilhelm-Strasse, 98, BERLIN, W. 


SAMUEL ELLIOTT, Albert Moulding Mills, Newbury 


| Pet London Offices and Show R 
GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887 | | ndon ces an ow Rooms: 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. <= oN $8, FINSBURY PAVEMENT, E.C., 


SILVER MEDAL, PARIS, 1889. GOLD MEDAL, YORK, 1889. (Opposite Moorgate Station). 
FIRST MEDAL OF MERIT, COLOGNE, 1889. ONE OF THE LARGEST MANUFACTURERS. 


GOLD MEDAL, BRIGHTON, 1890. All Correspondence move to Head Offices, Newbury. 


Manufacturer of all kinds of Wood Casings for Electric Wires ani Cables in Yellow Deal, Pitch Pine, Oak, Mahogany, 
Walnut, &c., in the best manner, struck clean and sharp. New Catalogue (No. 6) registered designs, containing numerous illustrations 
of Casings and Ornamental Covers. Every length o Cover stam with Trade Mark. SPECIALITE :—DESIAN AND QUALITY. 4637 


CHARLESWORTH, HALL 


Electrical Engineers, 


RI 0 HM O ND HILL IRON WO fe KS, “ CHARLESWORTH, ENGINEERS,” 
SILVER MEDAL, BARCELONA, 1888.  OLDH AM. 


MAKERS OF 
HICH. SPEED ENCINES, 
DYNAMOS & MOTORS, 


SEARCH-LIGHT PROJECTORS, &c. 
SHIP LIGHTING A SPECIALITY. 


Compl ete Installations 
of all kinds. 
Estimates on 
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The following sizes of Compound-Wound Dynamos are 
kept in stock or in progress. 


| Lamps. | Amps. | Volts. | Speed. PRICE. 
180 90 100 1020 £99 
=| 400 | 200 100 | 825 £170 


GUARANTEED. 
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POOLE WHITE, 


LIMITED, 
WORKS, SHOWROOMS AND OFFICES: 


58 & 59, BREAD ST., CHEAPSIDE, LONDON, E.C. 


TELEGRAPHIC ADDRESS : 
“PLATESSA, LONDON.” 


20 AMP. CUT-OUT. 


WHITE’S 200 AMP, QUICK BREAK SWITCH. 


No. 15,244. 


No. 3 HOLDER. 


No. 4 HOLDER. 


AN 


\ 


No. 3,271. 


WHITE’S PATENT CEILING ROSE AND PULLEY. 


PRICES AND FULL PARTICULARS ON APPLICATION. 


€, TELEPHONE No. 1982. 
\ \ \ \ | | | | | / 
Ÿ \ | 4 / | 
Sr, i | 
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/ No. 706. | 
| | BRANAM | 


WILLIAMSON. 


STEAM WORKS, HATTON GARDEN. 
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APPLETON, BURBEY 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


[ 


ELECTRICAL MANUFACTURERS. 
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46 UNIVERS A ‘UPWARDS OF | 

| IN DAILY USE 4 
Se TELEPHO NES Estimates Free for Supplying and Fixing | 
| . Telephones and Lines any distance. 
Liberal Terms to the Trade. ; 
SOLD OUTRIGHT. > : 

ALL RIGHTS GUARANTEED. © UNIVERSAL : 


Suitable for all purposes. 


PRICES 
ME or AETUN WIRE From 25s. to 80s, 
PER INSTRUMENT. 


TELEPHONE CO. 


11, Queen Victoria St., 
LONDON, E.C. | 


THE BABCOCK WILCOX’ CO. 


WATER-TUBE STEAM 


Specially adapted and generally used for 


ELECTRIC LIGHTING PURPOSES. 


Because of their Great Economy in Fuel, Safety from Explo- 
sion, Durability; but principally their Entire Reliability. 


The Edison SUmpear have in use upwards of 10,000 H.P. of these boilers in all _ 
arts of the world. rem gr instaltation on be seen at work at the Grosvenor 
allery, London. The Societa Anglo-Koman r l'Illuminazione di Roma, have had : 
in use, for a considerable some NE may be seen, also, at work 
at Che of the Societa per l'Illuminazione Elettrica, Palermo, Sicily, 
Ope 


| 


&c. The me al Continental Gas Association, Vienna, is having erected an i 
- a ion of these boilers in connection with the lighting of the Grand 
ouse in Vienna. 3 
In connection with ELECTRIC LIGHTING, the reliability that can be Eee on 
these boilers has led to their prefcrence over others, and has ensured the large and 
_ increasing trade of the Company. 


| . À VALUABLE BOOX ON STEAM FREE ON APPLICATION. 


European Works :-KILBOWIE, near GLASGOW. . . 
= | Head Office for Europe: 21, Bothwell St., GLASGOW. : 
London Office: 114, NEWGATE STREET, EC. 
Manchester Office: 28, DEANSGATE. Paris office: 20, BOULEVARD VOLTAIRE. Brussels: 44, PLACE DE BROUCKERE, BRUSSELS, 


FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— | ae 
THE BABCOCK & WILCOX CO. 280, Sussex Street, SYDNEY, N.S. WW. 


THE NEWTON ELECTRICAL ENGINEERING 


ver 500,000 EP. in use 
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MOTORS. 


Highest Efficiency ; Beauty of Design; Moderate 
Speeds; Best Workmanship and Materials. 


NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 


NEWTON ARC Lanes. - 


= 


and Transmission of Power. 


Telegrams: “ARC,” TAUNTON. 
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ELECTRIC 


TELEFPHONIC || 


ARC LAMPS AND DYNAMOS. 
_ PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


I-79, COLEMAN STREET, LONDON, E.C. | 


CHICAGO, NEW YORK AND ANTWERP. 


CENTRAL STATIONS. 


CROMPTON & COMPANY, LIMITED, or are now 


_ erecting, Central Stations, and manufacturing —e gi same, 
| to supply 


821, 000 LAMPS. 


This represents two-thirds of the total horse-power being put down | 


in this atari for Continuous Electric Supply, or in other words, 


100,000 LAMPS) 


| MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information on the latest developments of Electrical Engineering and Tenders ~ Central Stations of 


any magnitude, can be obtained by applying to— 


CROMPTON & CO., Ltd., 


Works :-CHELMSFORD & LONDON. 


311 


M. HOLROYD. SMITH, 


Crossley Street, HALIFAX, and 18, Abingdon St. WESTMINSTER, } bed 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AND PATENTEE OF THE SYSTEM. | 


Contracts undertaken for UNDERGROUND CHANNELS, 


equipping and working Rail- 
ways or Tramways with 


Electricity by means of OVERHEAD CONDUCTORS. 


“ 
1 
gust 
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MANSION HOUSE BUILDINGS, LONDON, E.C. 
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